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DISTANCE/AREA

=

mm

FISH WEIGHT¹

LENGTH

lb

=

kg

=
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g

WEIGHT

1 km = 1000 m

1 inch = 2.54 cm = 25.4 mm

1 pound = 16 oz

1 mi = 1.6 km

0.394 inches = 1 cm

1 kilogram (kg) = 1,000 grams (g)

.062 mi = 1 km

10 mm= 1 cm

1 pound = 454 grams

1 sq mi = 2.59 sq km

1,000 mm = 1 m

2.2 pounds = 1 kilogram

.0396 sq mi = 1 sq km
¹ Fish length (in mm) and weight (in g) are rounded to the nearest whole number.
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PREFACE

This book is about the natural history of fishes in Eastern Washington.
It is published in four volumes, each approximately 400–600 pages
in length. Volume I contains chapters 1-5. Chapter 1 covers information about taxonomy and how the data on life history of fishes presented in this monograph were collected. Chapter 2 provides checklists of both extant (living) species and extinct (fossil) fishes found
in eastern Washington. Chapter 3 covers the history of the fisheries
exploration in eastern Washington and provides information about
the biologists who gave scientific names to each species of fish or
discovered the mechanisms of salmon migration. Chapter 4 covers information about the geologic history of eastern Washington
and the fossil fishes found there. It also provides information about
the relationship between ground water (aquifers) and surface water
(lakes and streams) in eastern Washington. Chapter 5 provides an
overview what is known about the distribution and stock status of
fishes in each mainstem reservoir of the Columbia and Snake rivers,
and in each eastern Washington tributary of the Columbia and Snake
rivers. A list of acronyms is provided after the Table of Contents, a
List of Tables and a List of Figures for Volume I.
Volume II contains Chapters 6-13. Chapter 6 provides a key to the families of fishes that inhabit eastern Washington. Chapter 7 covers the Family
Petromyzontidae (lampreys). Chapter 8 covers the Family Acipenseridae
(sturgeon). Chapter 9 covers the Family Clupeidae (herrings). Chapter 10
covers the Family Cyprinidae (carps and minnows). Chapter 11 covers the
Family Catostomidae (suckers). Chapter 12 covers the Family Ictaluridae
(catfishes). Chapter 13 covers the Family Escocidae (pikes).
Volume III contains Chapters 14-17 on the Family Salmonidae
(salmon, trout, charr, whitefish and grayling). Chapter 14 covers
general information about the Family Salmonidae. Chapter 15 covers the Family Salmonidae, Subfamily Coregoninae (whitefishes).
Chapter 16 covers the Family Salmonidae, Subfamily Salmoninae
(salmon, trout and charr). Chapter 17 covers the Family Salmonidae:
Subfamily Thymallinae (grayling). One volume is devoted entirely

to salmonid fishes because the salmonids of the Columbia River
Basin are the most intensively studied fishes in the world.
Volume IV contains Chapters 18-26. Chapter 18 covers the
Family Percopsidae (trout-perches). Chapter 18 covers the Family
Gadidae (cods). Chapter 20 covers the Family Poeciliidae (livebearers). Chapter 21 covers the Family Gasterosteidae (sticklebacks).
Chapter 22 covers the Family Cottidae (sculpins). Chapter 22 covers
the Family Centrarchidae (sunfishes). Chapter 24 covers the Family
Percidae (perch). Chapter 25 discusses species that are rare or with
uncertain status. Chapter 26 describes the history of limnological
exploration of eastern Washington. Volume IV also contains a literature cited section-that is approximately 350 pages in length-of all
the references cited in each volume. Two appendices are included
in volume IV. Appendix I provides definitions of terms used in fish
identification. Appendix II was prepared by my colleagues Dr. Flash
Gibson and Dr. Bruce Z. Lang. It compiles information about identification and life history of all the invertebrate organisms that have
been found in the diet of eastern Washington fishes.
At this time, all the volumes are now complete. I started writing
this book 10 years ago. I have been steadily and patiently collecting the data contained in these volumes for the past 34 years. I
received help along the way from numerous Eastern Washington
University graduate and undergraduate students, and from many
biologists working for federal, state and tribal fisheries and natural
resource agencies (many of whom are listed individually in the acknowledgements). I am indebted to these individuals for making
this book possible.
Allan T. Scholz
Cheney, Washington
5 June 2012
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CHAPTER 6
Key to Families of Eastern Washington Fishes
(Revised)

This dichotomous key contains numbered couplets (Arabic numerals) that describe one or a few morphological character(s)
with two alternatives (A or B). The fish being examined will be
described correctly only by one of the alternatives. Following
each alternative is either a “Go to” statement directing the user
to another couplet or a family name that identifies the Family
of the fish being examined. A line drawing of a representative
species in the family is provided to help determine if your diagnosis is correct. In the latter case two page numbers are listed

that direct the user to: 1) information about the natural history of species contained in that family; and 2) a key to the
species in that family. To continue with the identification of
your specimen, turn to the page number of the Family Key and
work through it in the same manner as this key until a species is tentatively identified. Along with the species’ common
and scientific names is a page number that directs the user to
more information about that species. The user should flip to
that page to confirm the identification.

COUPLET

FAMILY

1
A. Jaws and paired fins present. Gills covered by bony plate
(operculum). Mouth with jaws.

GO TO 2

B. Jaws and paired fins absent. Seven pairs of gill openings.
Mouth a sucking disk or U-shaped oral hood.

PETROMYZONTIDAE (LAMPREYS)
LIFE HISTORY ON PAGE 554

circumoral

teeth

SPECIES KEY ON PAGE 563

rasping
tongue
sucking disc
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COUPLET

FAMILY

2
A. Caudal fin heterocercal (upper lobe distinctly larger than
lower lobe). Five long individual rows of scutes (bony plates)
present.

ACIPENSERIDAE (STURGEON)
LIFE HISTORY ON PAGE 576
SPECIES KEY ON PAGE 589

B. Caudal fin homocercal (upper and lower lobes symmetrical).
Scutes absent (body covered by scales or naked).

GO TO 3

3
A. One dorsal fin, usually with only soft rays, or dorsal and
adipose fin.

GO TO 4

B. Two dorsal fins. Anterior fin usually spiny rayed, posterior fin
usually soft rayed. The two fins may be distinctly separate,
broadly joined, or have isolated spines preceding the
soft dorsal fin. One species has two soft-rayed dorsal fins.
Another has isolated spines in front of a soft rayed dorsal fin.

GO TO 13

4
A. One soft-rayed dorsal fin only (first ray may be spinous in
some species). No adipose fin.

GO TO 5

B. One soft-rayed dorsal fin (first ray may be spinous in some
species) plus adipose fin.

GO TO 10

5
A. Scales along ventral midline modified into sharp scutes,
overlapping to form a saw- tooth keel that resembles a serrated knife.

CLUPEIDAE (HERRING)
LIFE HISTORY ON PAGE 601
SPECIES KEY ON PAGE 605

saw tooth keel

B. Knife-like saw-tooth keel absent.
GO TO 6
A. T. Scholz
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COUPLET

FAMILY

6
A. Dorsal fin situated far back along body near caudal peduncle and over anal fin. Mouth resembles duck’s bill.

ESOCIDAE (PIKE)
LIFE HISTORY ON PAGE 882
SPECIES KEY ON PAGE 896

B. Dorsal fin situated near middle of body, well in advance of
anal fin. Mouth not like duck’s bill.

GO TO 7

7
A. Mouth usually terminal or subterminal. Premaxillaries not
protracted.

GO TO 8

B. Mouth distinctly oblique. Premaxillaries protracted.

GO TO 12

8
A. Teeth absent in jaws and/or mouth.

GO TO 9

B. Teeth present in jaws and/or mouth.

GO TO 10

9
A. Mouth terminal, sub-terminal, or oblique (not sucker-like).

CYPRINIDAE (MINNOWS)
LIFE HISTORY ON PAGE 612
SPECIES KEY ON PAGE 643

B. Mouth inferior, sucker-like. Lips thick with fleshy papillae.
CATOSTOMIDAE (SUCKERS)
papillae
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LIFE HISTORY ON PAGE 764
SPECIES KEY ON PAGE 790
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COUPLET

FAMILY

10
A. One dorsal and adipose fin but maxillary barbels absent.
Scales present.

GO TO 11

B. One dorsal and adipose fin plus maxillary barbels present.
Scales absent.
adipose fin

ICTALURIDAE (CATFISHES)
LIFE HISTORY ON PAGE 851
SPECIES KEY ON PAGE 840

barbels

11
A. Pelvic fins abdominal (between dorsal and anal fins). Spiny
rays absent from fins. Axillary process present at base of
each pelvic fins.

SALMONIDAE (SALMON, TROUT, WHITEFISH, GREYLING)
LIFE HISTORY ON PAGE 911 (C.14), 1022 (C.15),
1070 (C. 16) & 1424 (C. 17)

adipose fin

SPECIES KEY ON PAGE 1012 (C.14)

axillary process
pelvic fins abdominal
(under or behind dorsal fin)

B. Pelvic fins thoracic (underneath and slightly behind pectoral fins) and with one spine. Two spiny rays present in dorsal
and anal fins. Axillary process absent at base of pelvic fins.

PERCOPSIDAE (TROUT – PERCHES )
LIFE HISTORY ON PAGE 1434
SPECIES KEY ON PAGE 1436

adipose fin

pelvic fins thoracic
(origin in front of dorsal fin)

A. T. Scholz
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COUPLET

FAMILY

12
A. Oblique mouth. Origin of anal fin anterior to origin of dorsal
fin. Anal fin of males modified into gonopodium (copulatory
organ).

POECILIIDAE (LIVEBEARERS)
LIFE HISTORY ON PAGE 1456
SPECIES KEY ON PAGE 1459

gonopodium

B. Oblique mouth. Origin of anal fin underneath or slightly
posterior to origin of dorsal fin. Alternating dark and light
bands on sides of the body.

FUNDULIDAE (KILLIFISHES)
LIFE HISTORY ON ON PAGE 1694
SPECIES KEY ON PAGE 1694

13
A. Fish with isolated pre-dorsal spines anterior to soft-rayed
dorsal fin; pelvic fins modified into stout, sharp spine (pelvic
spine).

GASTEROSTEIDAE (STICKLEBACKS)
LIFE HISTORY ON PAGE 1468
SPECIES KEY ON PAGE 1473

B. Fish with two dorsal fins. All spiny rays connected by membranes. Pelvic fins lack prominent spine.

GO TO 14

14
A. Two dorsal fins—anterior spiny-rayed, posterior soft-rayed
(may be separated or fused). Pelvic fins thoracic (below and
behind pectoral fins). No barbel on chin.
B. Two soft-rayed dorsal fins. Pelvic fins jugular (in front of
pectoral fins). Single long fleshy barbel at tip of chin.

GO TO 15

GADIDAE (COD–BURBOT)
LIFE HISTORY ON PAGE 1442
SPECIES KEY ON PAGE 1450

pelvic fins in jugular position
(in front of pectoral fins)
550

Fishes of Eastern Washington: A Natural History

Key to Families of Eastern Washington Fishes

COUPLET

FAMILY

15
A. Large pectoral fins in relation to body. Eyes on top of head
(close together). Caudal fin rounded or truncate (square).
Scales embedded (prickles sometimes present). Spines often
present on head and opercles.

COTTIDAE (SCULPIN)
LIFE HISTORY IN ON PAGE 1487
SPECIES KEY ON PAGE 1494

B. Pectoral fins not large in relation to body. Eyes on opposite
sides of the head. Caudal fins forked or indented. Scales not
embedded. Spines not present on head or opercles.

GO TO 16

16
A. Spiny and soft dorsal fins united [may be almost separated
or broadly joined but are always anastomosed (connected)
to each other]. Three or more anal spines.

CENTRARCHIDAE (SUNFISHES, BASS)
LIFE HISTORY ON PAGE 1528

united

SPECIES KEY ON PAGE 1561

B. Spiny and soft dorsal fins separated by distinct notch. One or
two anal spines.

PERCIDAE (PERCHES)
LIFE HISTORY ON PAGE 1634

notched

SPECIES KEY ON PAGE 1648

A. T. Scholz
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CHAPTER 7
Family Petromyzontidae: Lampreys

BIOGEOGRAPHY, SYSTEMATICS,
AND EVOLUTION
Lampreys belong to the Class Agnatha (jawless fishes), Order
Petromyzontiformes. The order is composed of one family
(Petromyzontidae) that contains six genera and 41 species
(Hubbs and Potter 1971; Nelson 1984, 1994, 2006). Lampreys are
eel-like agnathans with disc-like suctorial mouths surrounded
by rows of vampire-like circumoral teeth, which enables them
to become attached to and parasitize other fish. They have a
rasping tongue that bores through the skin and flesh, allowing
them to suck out the blood of their victims. Parasitic adults
tend to be anadromous (i.e., they are born in freshwater, spend
their adult life in saltwater and return to freshwater to spawn).
In some species of lampreys, the teeth are blunt and nonfunctional. They are free-living and usually feed on carrion. Freeliving adults usually live their entire lives in freshwater. These
contrasting adult life histories are preceded by a free-living
larval stage (ammocoetes larvae). The ammocoetes are filter
feeders that lack circumoral teeth and rasping tongue. Instead
their buccal region is characterized by a U-shaped oral hood
and a basket-like filtering apparatus (endostyle) on the floor of
the pharynx.
Lampreys are most diverse and widely distributed in marine
and freshwaters of the northern hemisphere from 30°–70°N latitude (4 genera, 35 species). They occur throughout much of North
America, Europe and Asia and adjacent coastlines. Their diversity and distribution is more limited in the southern hemisphere
where they occur between 30–60°S latitude, along the tip of South
America, south coast of Australia and New Zealand (2 genera, 5
species). Lampreys are not found in tropical regions, between
30°N and 30°S latitude, where mean annual surface water temperature exceeds 20°C.
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In Washington, lampreys are represented by one genus
(Lampetra) and three species – the Pacific lamprey (L. tridentata),
river lamprey (L. ayresi) and western brook lamprey (L. richardsoni). The Pacific lamprey and river lamprey are anadromous
parasites whereas the western brook lamprey is a freshwater, freeliving form.
Pacific lamprey are widely distributed in coastal streams of
Puget Sound, on the Olympic Peninsula, and throughout the
Columbia River Basin in the mainstems of the Columbia and
Snake Rivers and in many tributaries. Pacific lamprey were formerly more abundant in the Columbia Basin than at present because hydroelectric dams pose formidable barriers to upstream
migration. Also, the decline of Pacific salmon, to which lampreys
are ecologically linked, reduced their abundance. Pacific salmon
are a favorite prey of lampreys. Salmon transported attached lampreys upstream to spawning areas. In the Columbia Basin, Pacific
lampreys formerly ascended upstream as far as Kettle Falls on the
Columbia mainstem and Spokane Falls on the Spokane River. At
present they are blocked at Chief Joseph Dam (RKM 857) and few
still ascend that far.
River lamprey are distributed in tributaries of the Olympic
Peninsula and Puget Sound. They have been reported in the
Columbia Basin as far upstream as the Hanford Reach and in the
Yakima River, which enters the Columbia downstream from the
Hanford Reach.
Western brook lamprey occur in the coastal streams of Puget
Sound and the Olympic Peninsula. They are present in the
Columbia Basin as far upstream as the confluences of the Walla
Walla and Yakima rivers and are more abundant in tributaries
than the mainstem. They are not reported from the Snake River.
Lampreys are allied to the Ostracoderms, the first vertebrates
that arose in the Silurian Period of the Paleozoic Era about 439
million years ago. Ostracoderms were jawless fishes with carti-
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laginous skeletons covered by armored plates. Ostracoderms have
been collected in rock formations that contain the fossilized impressions of either marine or freshwater organisms, indicating
that they occurred in both freshwater and marine habitats (Long
1995). Ostracoderm fossils are etched into sandstones or siltstone
(shales), indicating that they lived on, or burrowed into, soft sand
or mud bottoms and survived by sucking up organic detritus
from the river, lake or ocean beds. Ostracoderms were abundant
through the end of the Devonian Period, about 363 million years
ago, then gradually became extinct. They are survived today by
Class Agnatha composed of two orders: Myxiniformes (hagfishes),
which are strictly marine, and Petromyzontiformes (lampreys),
which are either anadromous or live in freshwater. Lampreys and
hagfish resemble primitive ostracoderms except that they lack the
armor plates.
The oldest fossil lamprey recorded in North America,
†Hardistella montanensis, was an adult from the lower
Carboniferous (Mississippian), 330–360 MYBP, Marie Formation
in Montana (Janvier and Lund 1983). Because their skeletons
contain no bone lampreys are not well preserved in the fossil record. Recent biochemical genetic investigations indicated that the
Petromyzontiformes form a monophyletic group (Conlon et al.
2001), which means that all of the extant lamprey species appear to
be derived from a single common ancestor.
Lampreys are unique among the families of fishes found in
the freshwaters of Washington because their mouths form either
a sucking disc or oral hood instead of jaws. Lampreys also possess
several other distinctive characters including:
1.

Long eel-like bodies;

2.

Absence of paired fins and fin girdles (all other families in eastern Washington have two sets of paired
fins);

3.

A long dorsal fin, usually in two lobes;

4.

A single median nostril between the eyes, connected
to the pharynx. All other families have two openings
or nares. The nostril is not connected to the pharynx;

5.

Seven pairs of gills in pouches, each pouch opening
to the outside through an individual brachiopore. All
other families have filamentous gills on cartilaginous
gill arches that are covered by a single, bony operculum; and

6.

The skeleton is composed entirely of cartilage instead
of bone, and the notochord (a rod-like cartilaginous
structure in lieu of the bony vertebral column) is
persistent in the adult life stage. In Washington, only
the Acipenseridae (sturgeons) are similar, but they
contain some bony elements. In all other families
the skeleton is composed of bone and the notochord,
which is present in embryos, is eventually replaced
by a vertebral column. The notochord becomes
incorporated into the centrum of the vertebrae and
is ossified.

Lampreys are divided into genera and species primarily by
their dentition. See systematic revisions by Gill (1883), Regan (1911),

Creaser and Hubbs (1922), Berg (1931), Vladykov and Follet (1967)
and Hubbs and Potter (1971).
The sucking disc of a lamprey is illustrated in Figure 7.1. All of
the species found in Washington have supra-oral and infra-oral
lamina (tooth bars), which is a characteristic of the genus Lampetra.
The supra-oral lamina bears three sharp cusps in the Pacific
lamprey, two sharp cusps in the river lamprey and two blunt (nonfunctional) cusps in the western brook lamprey.

NATURAL HISTORY
Age, Growth, and Reproduction
Lampreys have complicated life cycles, illustrated in Figure 7.2.
All species spawn in freshwater from April to July at temperatures of 10–15.6 °C. Eggs are deposited in nests constructed by
the parents in fast flowing, gravel bottom streams. Both parents
participate in digging the nest by using their suctorial disc to pick
up pieces of gravel and carry it away from a central depression.
The female then positions herself over the nest by attaching to
a large rock at the upstream end. A male courts the female by
gently nudging along the side of her body with his oral disc, moving from a posterior to anterior direction until reaching her head.
The male then attaches to the female’s head and coils his body
around hers, pushing towards her abdomen to facilitate ovaposition (see Box B in Figure 7.2). Eggs and sperm are released into
the nest together. Eggs are sticky and adhere to the bottom of
the nest until the parents cover them up by moving rocks and
pebbles with their sucking disc. Lampreys are usually semelparous (spawn only once in a lifetime) and the parents die within
two weeks after spawning. However, Michael (1980) reported that
2 of 8 marked adult Pacific lamprey captured in downstream traps
in a stream of the Olympic Peninsula migrated into the Strait of
Juan de Fuca and eventually returned to that stream. Later he
collected even more adults in downstream traps in the Klamath
River, California (17,000 in 1979 and 13,000 in 1981) (Michael
1981). These data suggest that some lamprey are iteroparous
(spawn more than once in their lifetime).
Eggs hatch into ammocoetes larvae within 10–14 days after being
deposited. Ammocoetes are blind (eyes are present but covered by a
thick layer of skin)and have mouths modified into a U-shaped oral
hood (see Boxes E & G in Figure 7.2). They respire by sucking water
into their mouths and pumping it past their gills through seven branchiopores on either side of the body. The pharynx is modified into a
filter basket (endostyle) that secretes a sticky mucous. Ammocoetes
drift downstream into quiet pools and burrow into soft sand or mud
bottoms. Ammocoetes remain in this habitat for several years, surviving by sticking their heads above the substrate and using their oral
hood to direct food particles that drift downstream on water currents onto the sticky endostyle. They also eat detritus off the bottom.
Thus, the ammocoetes larvae is a free-living, filter feeding life stage.
Transforming larvae also undergo internal physiological changes
that enable them to survive in salt water, e.g., activation of outwardly
directed sodium pumps in the gills (Richards 1990; Richards and
Beamish 1991) and behavioral changes that stimulate their migration.
They move out of their burrows and migrate, en masse, to the sea.
Their downstream “migration” is by passive drift, primarily at night.
Transforming lampreys exhibit two primary life history patterns. Anadromous species migrate to saltwater where they com-
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Lampreys are divided into genera and species by their
dentition. The teeth form three concentric circles surrounding the mouth. Each circle is subdivided into four
quadrants called the anterior, posterior, left lateral and
right lateral fields. Teeth of the outer ring are uniform in
appearance and form a near perfect circle. In the middle
ring, teeth of the lateral fields are usually much larger and
modified with more cusps than the teeth of the anterior
and posterior fields. These teeth are called inner laterals.
In the interior row, there are no teeth in the lateral fields
and teeth of the anterior and posterior fields are often
connected together to form tooth bars called respectively the supra-oral lamina and infra-oral lamina.

A
1
2
3
4

Inner
Lateral
teeth

Pacific lamprey

Generalized Lamprey Dentition

B
1
2
3

River lamprey

C

The supra-oral lamina bears three sharp cusps in the
Pacific lamprey, two sharp cusps in the river lamprey and
two blunt (nonfunctional) cusps in the western brook
lamprey. There are four pairs of inner laterals (# 1 and
#4 with two sharp cusps, and #2 and #3 with three sharp
cusps) in the Pacific lamprey. There are three pairs of
inner laterals in the river lamprey (#1 and #3 with two
cusps, #2 with three cusps). In the western brook lamprey the inner laterals are blunt and non-functional. The
teeth in the posterior field of the middle tooth row are
conspicuous in the Pacific lamprey and form a semicircle
that is continuous with the inner laterals. These teeth are
absent in the river lamprey and western brook lamprey.
Figure 7.1
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Western brook lamprey

Primer on lamprey identification, showing identification of Pacific, river and western brook lampreys occurring
in eastern Washington. Photograph of Pacific and Western Brook lampreys courtesy R. S Wydoski, USFW retired,
Lakewood, Colorado. Photograph of river lamprey courtesy of USGS Biological Resources Division, Cook, WA
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Generalized life cycle of a lamprey. (A) Gravid female lamprey, (B) Spawning female uses sucking disc to attach to a rock at the
upstream end of nest (top); male uses sucking disc to attach to female’s head and coils his body around hers (middle), which aids
in release of eggs (bottom); (C) Brook lamprey in spawning embrace in an aquarium; (D) Male and female cover eggs by picking
up gravel with their sucking disc and depositing it over eggs. (E) Ammocoetes larvae of western brook lamprey from Walla Walla
River, Washington; (F) Ammocoetes buried in sandy bottom with oral hood sticking out above surface in position for filter
feeding; (G) Close-up of oral hood of western brook lamprey. (H) Series of photographs and (I) line drawings showing transformation of ammocoetes to macroopthalmia stage. (J) Characteristic lamprey scar on lake trout; (K)Parasitic adult lampreys attacking rainbow trout; (L) Sucking disc of adult Pacific lamprey. Photographs (A, C) courtesy of United States Geological Survey,
Biological Resources Division, Cook, Washington. Photograph (L) courtesy R. S Wydoski, USFW retired, Lakewood, Colorado.
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plete their transformation to a blood-sucking parasitic adult stage.
They use their sucking disc and circum-oral teeth to attach to
prey. They then use their rasp-like tongue to burrow a hole into
the side of their host. Their saliva contains an anticoagulant that
prevents clotting and keeps blood and body fluids flowing from
the host. While attached to a host they oxygenate their gills by
pumping water in and out of their branchiopores. They feed until
they are satisfied, then drop off leaving the host fish with a distinctive lamprey scar (see Box J in Figure 7.2). Parasitic, anadromous
lampreys spend from 1.5–3.5 years in the ocean before returning to
freshwater to spawn (Close et al. 2002). Lampreys with this type
of life cycle typically have teeth with sharp cusps. Pacific and river
lampreys both exhibit this type of life history. In a variation of this
life history pattern, Pacific lampreys at some locations are landlocked. They metamorphose but remain in fresh water to prey on
freshwater fishes (Carl 1953).
The second life history pattern is exhibited by non-parasitic
freshwater lampreys. These lampreys also pass through a transformation stage but usually develop weak, blunt, non-functional teeth.
They either attach to stones and don’t feed or locate the carcass of
dead fish and feed on body fluids in the decomposing flesh. These
free-living lampreys often have an abbreviated adult life stage,
sometimes as short as three months. Western brook lampreys exhibit this type of life history.
Transformation of larvae into adults is dependent on species
and size. Transformation appears to be regulated by an abrupt decrease of thyroid hormones (Youson 1997). Transformation of ammocoetes can be accelerated by treating them with chemicals that
block the secretion of thyroid hormones (Youson 1997). Thyroid
hormones usually stimulate metamorphosis in amphibians and
fishes, so they are having the opposite effect in lamprey by promoting retention of juvenile characters. During lamprey transformation, the endostyle metamorphoses into the thyroid gland (Marine
1913), so thyroid hormones may increase in the final stages of metamorphosis and hasten the final transition to the adult state, just as
they do in the final stages of amphibian metamorphosis. Injection
of exogenous thyroid stimulating hormone (TSH) into late stage
transforming individuals of Atlantic sea lamprey Petromyzon marinus prompted an abrupt transition to the adult state within two
days whereas late transforming individuals that received saline
placebo (controls) required 2–3 weeks to complete metamorphosis
(Scholz, pers. obs.).

River lamprey
Transformation in river lamprey occurs when ammocoetes attain lengths of 117–122 mm and takes about nine to ten months to
complete (Beamish and Youson 1987). Adult river lamprey attain
maximum lengths of 282–310 mm. Fecundity of two river lamprey
caught in California was 11,398 eggs in a 230 mm female and 37,288
eggs in a 175 mm female (Vladykov and Follet 1958).

Western brook lamprey
Western brook lamprey ammocoetes undergo transformation at
age 4–6, at lengths of 130–155 mm. Spawning adults attain typical lengths of 140–180 mm and maximum length of 200–216 mm.
Western brook lamprey females 111–196 mm long contained 1,100–
3,700 eggs (Wydoski and Whitney 1979).
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Pacific lamprey
At age 4–7, ammocoetes of Pacific lamprey transform into a juvenile adult stage called the macropthalmia (see Boxes H and I
in Figure 7.2). This transformation, which occurs during July to
November (Richards and Beamish 1981; Close et al. 2002), is a
complicated metamorphosis that takes several months to complete
and involves changes in morphology, physiology and behavior
(Hammon 1979; Potter 1980, Potter et al. 1982; Claire 2003; McGree
2008). Structural changes include:
1.

The oral hood changes into a suctorial mouth and
eyes become visible;

2.

Circumoral teeth develop and the endostyle is replaced by a rasp-like tongue;

3.

Initially, the circumoral teeth are soft but then they
harden. In Pacific lamprey, the circum-oral teeth
become pointy and vampire-like;

4.

Their respiratory system changes from a unidirectional flow of water into the mouth and out the
branchiopores, to a tidal flow in which water enters
and exits the branchiopores.

5.

The foregut becomes modified to absorb water, which
allows them to absorb seawater that they drink. They
pump the salt ions out through their gills.

Survival of macroopthalmia stage Pacific lamprey travelling
through the juvenile salmon bypass system at McNary Dam was
determined by releasing 679 PIT tagged lamprey where they could
be intercepted by the intake screens (Bleich and Moursund 2006).
Of these, 675 (99.4%) were detected within the juvenile bypass system. It took them nine minutes to 28 days to travel the length of the
juvenile bypass system and exit back into the Columbia River (91%
exited to the river within 1 hour after entering the bypass system).
Macropthalmia were detected in the bypass between 3 April and 11
September, but about 90% of them were detected between 16 May
and 14 June (Bleich and Morsund 2006). Macropthalmia ranged
from 115–187 mm TL in these studies.
Pacific lamprey ammocoetes grow slowly, attaining a length
of about 97 mm at age 5. Ammocoetes that ranged from 110–
121 mm TL grew at a rate of about 0.04–0.67 mm per day (Mallot
1983; McGree et al. 2008), They are usually about 115–190 mm when
they metamorphose at age 4–7. It took Pacific lampreys about 105–
150 days to pass through all the stages of metamorphosis and become macropthalmia (McGree et al. 2008). Metamorphosis started
in July or August and was complete by November or December
(McGree et al. 2008).
Adult Pacific lampreys, returning to freshwater are typically
508–559 mm and attain maximum sizes of 686–762 mm. Land–
locked Pacific lamprey adults are 203–229 mm.
Pacific lamprey females typically produce about 34,000 eggs.
One 404 mm female contained 106,000 eggs (Wydoski and
Whitney 2003).
Pacific lamprey enter freshwater between April and June, and
arrive at the mouths of their spawning tributaries by mid-September a year before they will spawn (Beamish 1980). They migrate upstream at a rate of 4.5–8 km a day (Kan 1975; Beamish and Levings
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1991). They are able to surmount natural and man-made obstacles
such as waterfalls and dams by using their sucking disc to cling
to rocks or the concrete surfaces of fish ladders. Pacific lamprey
overwinter in lower portions of their spawning tributaries and migrate upstream to their spawning ground the following spring and
summer (Beamish 1980). Radio telemetry investigations indicated
that adult Pacific lamprey arrived at the mouth of the John Day
River, Oregon by mid-September and migrated upstream to overwinter holding areas about 75–150 km upstream. They resided in
their holding areas from about 1 October to about 15 March before
continuing their migration to the spawning grounds 250–400 km
above the mouth (Robinson et al. 2002). They generally did not
feed on their migration and relied on stored energy, although they
were sometimes viewed in fish ladders attached to other fish. Their
body size shrinks by 20% from the time they enter freshwater until
spawning (Beamish 1980). Adult Pacific lamprey lived in captivity
deprived of food for two years (Whyte et al. 1993).
Lampreys usually die after they spawn but a few adults in
Washington coastal streams were found to survive the experience
and spawn again the following year at a larger size (Michael 1984).
Repeat spawning has not been documented for lamprey in the
Columbia River Basin above Bonneville Dam.

Food Habits
River lamprey
River lamprey adults are known to parasitize sockeye and coho
salmon, Pacific herring (Clupea pallasi) and northern anchovy
(Engraulis mordax) (Beamish 1980). In addition to sucking out
body fluids, they eat portions of the flesh of their prey and will
remain attached to a dead fish until they consume a substantial
portion of the flesh (Beamish 1980).

Western brook lamprey
Western brook lamprey consumed diatoms, desmids and algae
(Wydoski and Whitney 1979). They are free-living in the adult life
stage.

Pacific lamprey
Ammocoetes larvae filter feed on planktonic organisms drifting
downstream on water currents. They also consume diatoms, algae and detritus on or in the bottom substrate (Moore and Mallet
1980).
Parasitic adult lampreys detect prey by olfaction (Kleerekoper
1958), electoreception (Bodznick and Preston 1993) and vision
(Farmer 1980). Lampreys possess electoreceptors on the head
and trunk that may detect weak electromagnetic fields generated
by bioelectric currents given off by prey (Bodznick and Preston
1993). Adult Pacific lamprey attack a variety of species of fish, including: sockeye and kokanee salmon (Oncorhynchus nerka), coho
salmon (O. kisutch), pink salmon (O. gorbuscha), Chinook salmon
(O. tshawytscha), Chum salmon (O. keta) steelhead, rainbow and
Kamloops trout (O. mykiss), rougheye rock fish (Sebastes aleutianus), yellowmouth rock fish (S. reedi), Pacific ocean perch (S.
alutus), Pacific cod (Gadus macrocephalus), ling cod (Ophiodon
elongatus), Pacific halibut (Hippoglossus stenolepis), turbot

(Rienhardtius hippoglossoides), sable fish (Anoplopoma fimbria),
arrowtooth flounder (Atheresthes stomias), Kamchatka flounder
(A. evermanni), and white sturgeon (Acipenser transmontanus)
(Scott and Crossman 1973; Moyle 1976; Wydoski and Whitney
1979; Beamish 1980; Simpson and Wallace 1982; Close et al. 1996).
Pacific lamprey appear to attack sockeye, pink and coho salmon
more frequently than other species. In one study, 225 or 27% of
821 sockeye caught near the mouth of the Fraser River in 1978 had
lamprey scars (Beamish 1980). Similarly, 198 or 22% of 887 coho
salmon caught entering a river on Vancouver Island in 1971 and
1972 bore lamprey scars. In contrast, only 124 or 0.6% of 21,000
walleye pollack and only 51 or 0.01% of 50,000 Pacific hake examined off the coast of British Columbia bore lamprey scars (Beamish
1980). Pacific lamprey also attack a variety of cetaceans, including
finback, sei, blue, humpback and sperm whales (Pike 1950).

Behavior and Ecology
River lamprey and Western brook lamprey
Behavior and ecology of western brook and river lamprey was described by Scott and Crossman (1973) and Wydoski and Whitney
(1979, 2003). River lamprey adults are consumed by ling cod. Small
western brook lamprey ammocoetes were consumed by coho
salmon, although larger ammocoetes were rejected. When skinned,
larger ammocoetes were eaten by coho but isolated skin was rejected. In Washington, western brook lamprey were harvested as
baitfish and sold to anglers who were trying to catch trout and bass.

Pacific lamprey
It is uncertain if anadromous Pacific and river lamprey home back
to natal streams similar to salmonids, but it seems unlikely since
they may be transported to locations that are far removed from
their natal river while attached to host fish. Since lamprey are weak
swimmers they may be unable to swim back to their birth stream
on their own. Homing of salmonid fishes was proven by tagging
juveniles before they emigrated to the ocean. Subsequently, adults
were recovered predominately in the stream where the fish were
originally tagged or released. Similar types of studies have not been
conducted with Pacific or river lamprey. If homing to natal spawning sites was a common behavior in Pacific or river lamprey, then it
might be expected that biochemical genetics investigations would
reveal evidence of locally adapted populations or stocks. This type
of study has also not yet been conducted with Pacific or river lamprey; however, a genetic survey of Pacific lamprey in the Columbia
River Basin is currently underway (Powell and Faler 2001).
The Atlantic sea lamprey (Petromyzon marinus), native to the
Atlantic coast and invader of the Great Lakes, is known to locate
suitable spawning streams after being transported by host fish to
unfamiliar locations. Adult sea lamprey find new suitable spawning sites by being attracted to powerful pheromones released by
stream-resident ammocoetes larvae (Li et al. 1995, 2002; Li and
Sorenson 1997; Bjerselius et al. 2000; Polkinghorse et al. 2001; Fine
and Sorenson 2005, 2008; Sorenson et al. 2005; Sorenson and Huye
2007; Vrieza 2008). The pheromone does not vary between populations from different river systems. Adult lampreys retain an innate (programmed genetic) “memory” of the pheromone, so they
are able to find a suitable place to spawn wherever they happen to
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be when they become reproductively mature simply by migrating
into a river with proven potential (proven in the sense that ammocoetes are in that river). This system is different from that used
by salmonid fishes. Salmonids are known to imprint to the odor of
the water they are in at the time they smolt (migrate downstream)
and subsequently use this information stored in long-term olfactory memory, as a cue to relocate the stream during their spawning
migration (Scholz et al. 1976; Hasler and Scholz 1983). Imprinting
in salmon is a learned rather than innate behavior.
The evidence for pheromone-based stream finding in sea lampreys includes:
1.

Atlantic sea lampreys invaded the Great Lakes after
the construction of the St. Lawrence Seaway and
Welland Canal (in 1829) provided a means of passage
into them. They became established throughout
the Great Lakes between 1921 and 1945. Although
anadromous on the coast, the invaders completed
their life cycles in the lakes, spawning in tributary
streams and migrating to the lake where they parasitized indigenous native fishes such as lake trout, lake
whitefish and chubs (smaller whitefish species).
Lamprey predation decimated populations of important commercial fishes, reducing harvest in Lakes
Superior, Michigan, and Huron from about 6.8 million kg annually (in the 1940s) to less than 135,000 kg
(by the mid-1950s). During this period lamprey
abundance skyrocketed with as many as 25,000 mature adults ascending individual tributaries to spawn.
About 85% of the lake trout and whitefish caught by
commercial fishermen had 1–5 lamprey scars. By
1955–1960, fishery agencies began to use a specific
lampricide, trifluoromethane (TFM) to kill stream
dwelling ammocoetes. The first indication that sea
lamprey employed pheromones to locate spawning
streams came during these lampricide treatments,
when it was discovered that a secondary benefit of
the treatment was that fewer adult lampreys entered
tributaries from which ammocoetes were removed.

2.

Sea lampreys placed in a two-choice maze were
attracted into the arm scented with larval lamprey
odors (Vrieze and Sorenson 2001). When given a
choice between water collected from streams in
which they were caught entering, or a novel water
with a stronger concentration of the ammocoetes
pheromone, they chose the novel pheromone scented
water. This indicated an innate preference for the
pheromone.

3.

The pheromone has been partially identified as a bile
acid, petromyzanol sulfate (Li et al. 1995; Bjeeselius
et al. 2000).

4.

In olfactory occlusion experiments, experimental sea
lampreys with their nasopores occluded with inert
plastic and released off tributaries of Lake Huron that
contained ammocoetes larvae were unable to find the
river whereas control fish with functional olfactory
systems were able to locate these rivers 5–10 times
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better. For example, in 1997, 47% of the control sea
lampreys compared to 4% of the occluded lampreys
released in Lake Huron 3.7 km from the Cheboygen
River, entered the river (Vrieze et al. 2002).
5.

Sorenson and Close (2000) Yun et al. (2003), Fine
et al. (2004) and Robinson et al. (2009) reported
that Pacific lamprey detect the same bile acid as
the Atlantic lamprey. Petromyzonal sulfate isolated
from Pacific lamprey ammocoetes, elicited a strong
electro-olfactogram (EOG) response in migratory
adult Pacific lampreys.

Although adult Pacific lampreys were thought to be undesirable
owing to “their destructive, blood thirsty feeding habits,” evidence is accumulating that they are also important in the food chain of aquatic
communities and link aquatic to terrestrial food webs. One of the first
reports in this connection was a note published by Spokane County
Game Commissioner W. B. Weaver (1935). Weaver noted that the ammocoetes larvae of the Pacific lamprey provided a valuable source of
food in the Spokane River system. Weaver noted that upstream migration of Pacific lamprey corresponded to that of Chinook salmon,
“which furnished the lamprey with a means of transportation upriver.”
He observed that the females produced large quantities of eggs. After
hatching, the young remained together “in large masses or balls,”
drifting downstream into the sandy deltas of tributary mouths where
they buried themselves in the sand or remained in dense balls hidden
in vegetation. “At this stage they were preyed upon by fish and birds.”
When time came for their seaward migration “their movement downstream was followed by numbers of birds.” Weaver further noted that
the ammocoetes contribution “in supplying important food for inland
fish and birds may compensate for their parasitism.”
Pacific lamprey eggs, larvae and recent transforms are consumed by juvenile salmonids, native catostomids, native cyprinids
such as northern pikeminnow, and introduced channel catfish
(Poe et al. 1991; Close et al. 1996). Ammocoetes and spawned out
adult lamprey carcasses are important dietary components for
white sturgeon (Galbreath 1929; Semakula and Larkin 1968; Close
et al. 1995). Pacific lamprey constituted 71% by volume of gull and
tern diets below McNary Dam (Merrell 1959).
Adult lamprey are eaten by great blue heron, sperm whales,
harbor seals, and California sea lions (Wolf et al. 1989; Close et
al. 1996). Pacific lamprey was the most abundant item in the diet
of seals and sea lions collected at the mouth of the Rogue River,
Oregon.
Beamish (1980) concluded that Pacific lamprey contributed
significantly to the nutrient supply in oligotrophic streams since
adults die after spawning and their decomposing bodies recycle
nutrients they obtained in the ocean. Close et al. (1996) hypothesized that lamprey formerly were important buffers that protected
migrating salmon from predation by marine mammals because: 1)
they were easier to catch than adult salmon; and 2) their caloric
value (5.9–6.3 kcal ⁄ gm) was higher than salmon (1.3–2.9 kcal ⁄ gm)
owing to higher fat content in lampreys than salmon. Likewise,
juvenile lampreys migrating downstream may have buffered migrating salmon and steelhead smolts from predatory fishes and
birds (Close et al. 1986). Conversely, the decline in abundance of
lampreys in the Columbia Basin over the past several decades may
now be contributing to higher levels of predation on salmonids by
piscivorous fishes, birds and mammals.
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Because of the dependence of ammocoete larvae on
fine sediments, lamprey may be impacted by pollutants from urban and agricultural runoff because pollutants can become concentrated in fine sediments;

Figure 7.3

Pacific lamprey clinging to rocks at Kettle Falls,
Washington, circa 1935. (Photograph courtesy of
Kettle Falls Historical Society). Indians harvested
lamprey, which were considered a delicacy, at such
locations.

Many factors accounted for the precipitous decline of lampreys
in the Columbia Basin, including:
1.

Blocked migration caused by construction of hydroelectric dams. For example, Pacific lamprey that
ascended to locations such as Kettle Falls on the
Columbia River or Little Falls on the Spokane River
were extirpated when Grand Coulee Dam blocked their
migration in 1939. Those migrating to Spokane Falls
on the Spokane River were extirpated when Little Falls
Dam was constructed on the Spokane River in 1911.

2.

Degradation of spawning and ammocoetes rearing
habitat caused by irrigation withdrawals, grazing, logging, mining, and industrial or municipal pollution.

3.

Passage problems at hydroelectric dams. From 1997
through 2000, 897 transmitter-equipped Pacific
lamprey were released below Bonneville Dam (Moser
et al. 2002, 2003). Of these, only 40% were recorded
at the top of the fish ladder at Bonneville Dam and
only 3% were recorded above John Day Dam (Moser
et al. 2002). Collectively, these results suggested that
lamprey have difficulty either finding the ladder
entrances or negotiating the ladder;

4.

Stream “rehabilitation” operations that used poisons
such as rotenone to control rough fish populations. (Since rotenone is a non-specific poison, an
unwanted byproduct of this type of operation is the
destruction of large numbers of many types of useful
native fishes.) Such operations were conducted on a
large scale on the Umatilla River, Oregon; and

5.

Declines in salmonid prey owing to overharvest, ocean
conditions (such as El Nino events) that regulate the
abundance of salmon, and human activities that reduce the number of salmon smolts reaching the ocean.

The Pacific lamprey was a traditional fish harvested by Indian
Tribes of the Columbia Plateau for subsistence, medicinal and ceremonial purposes (Close et al. 1985; Close and Jackson 2001; Nueman 2007;
Ross 20011). Lamprey were collected where they clung to rocks at the
base of waterfalls, such on Celilo and Kettle Falls on the Columbia
River, Little Falls and Spokane Falls on the Spokane River, and numerous other locations (Figure 7.3). Roast lamprey was considered a
delicacy and “eels” were also dried on rocks or drying racks in the
sun. Lampreys were an important source of dietary iodine for inland
tribes. Eel oil was used as a medicine and for hair grease (Close et al.
1985; Ross 2011). The Spokane Indian method of preparing lamprey is
shown in Figure 7.4.
In the early 1900s Pacific lamprey were harvested, ground up
and fed to hatchery salmon. From 1941 through 1949, a commercial
fishery at Willamette Falls harvested about 104,931 kg (or 319,000
lampreys) annually, or about 10–20% of the total run size (Mattson
1949; Close et al. 1996). The lampreys were rendered into a source
of protein added to livestock, poultry or fish meals, and vitamin oil
was extracted. Lamprey are still regularly collected at Willamette
Falls by biological supply companies for use as teaching specimens
and as a source of medicinal anticoagulants. It is interesting that the
anticoagulant produced by this repulsive parasite for the purpose
of draining blood from its victim has application as an anti-clotting
agent in human heart operations. Although we read about the need
to protect the biodiversity of tropical rainforests because many unknown organisms may produce useful medicine, the same line of
reasoning also applies to organisms that live closer to home in eastern Washington, as the example of the Pacific lamprey illustrates.
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Figure 7.4
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The Spokane Indian method of drying adult Pacific lamprey. The lamprey in this photograph were harvested at Little
Falls Dam in about 1938. Lampreys were cut along the back and scarified. Their skin was removed and notched cedar
sticks were used to hold the flesh apart to facilitate drying. Photograph courtesy of Prof. emeritus John Ross, Eastern
Washington University, Department of Anthropology. Prof. Ross snapped this photograph in 1968 when Spokane Tribe
member offered him a sample of the lamprey he had harvested at Little Falls Dam in 1938 prior to the construction of
Grand Coulee Dam. The lamprey which had been stored in a wooden shed for over 30 years, tasted “oily” through its
patina of dust. Photo transferred to Adobe Photoshop and color enhanced to accentuate the lamprey by EWU Graphics.
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KEY TO THE FAMILY PETROMYZONTIDAE (LAMPREYS)
Generalized Family Characters
Confirm these characters before keying to species.
1.

Jaws absent.

3.

Long eel-like body.

2.

Mouth is circular sucking disc with circumoral teeth
and a rasp-like tongue (adults) or U-shaped oral-hood
(ammocoetes larvae).

4.

No paired fins

5.

Seven pairs of gill openings

Dichotomous Key to the Lampreys of Eastern Washington

SPECIES

COUPLET

1
A. Mouth a U-shaped oral hood without teeth; no tongue. Eyes
absent or covered over by a membrane. (See Figure 7.2 E, G.)

AMMOCOETES LARVAE
Identification of ammocoetes larvae
Ammocoetes larvae of all three species are uniform in appearance,
making identification difficult, so no key is provided. Richards et al.
(1982), Bayer et al. (2001) and Meeving et al. (2006) noted that Pacific
Lamprey ammocoetes had lighter pigmentation around the caudal
margin with the caudal ridge fringed in white. Western brook lamprey
had darker pigmentation in the caudal margin with the caudal ridge
fringed with black pigment.

B. Mouth a sucking disc, surrounded by circum-oral teeth, rasplike tongue present in oral cavity; eyes present.

TRANSFORMING / ADULT LAMPREY, GO TO 2

2
A. Teeth blunt and not functional (free-living). (See Figure 7.2 C.)

WESTERN BROOK LAMPREY Lampetra richardsoni, PAGE 567

B. Teeth sharp and pointed (parasitic)

GO TO 3

3
A. Supra-oral bar with 3 vampire-like cusps;
lateral teeth in 4 pairs. (See Figure 7.2 A.)

PACIFIC LAMPREY Lampetra tridentata, PAGE 570

B. Supra-oral tooth bar with 2 vampire-like cusps;
lateral teeth in 3 pairs. (See Figure 7.2 B.)

RIVER LAMPREY Lampetra ayresi, PAGE 564
Pacific -v- river Lamprey Identification
Recently transformed Pacific lamprey often have two cusps on the
supra-oral lamina instead of three; the third cusp develops about 4–6
weeks after transformation is completed. Pacific lamprey can be misidentified as river lamprey until the third cusp appears.
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RIVER LAMPREY
Lampetra ayresi (Günther, 1870)
Primary Identification

Confirming Characters

1.

Supra-oral tooth bar with two distinctly pointed cusps.

1.

Infra-oral tooth bar with about 5–7 cusps.

2.

Usually 3 pairs of lateral teeth, the middle pair with
3 sharp cusps, the anterior and posterior pairs with 2
sharp cusps.

2.

No row of semicircular teeth posterior to infra-oral
tooth bar.

3.

Sharp tooth on center of tongue

Figure 7.5

River lamprey and close-up of sucking disc. Photographs Courtesy of USGS, Biological Resources Division Cook, WA

Similar Species

Common Name(s)

1.

River lamprey (AFS name), western lamprey, lake lamprey, parasitic river lamprey, lamprey eel, eel.

2.

Western brook lamprey has 2 cusps on supra-oral tooth
bar and three pairs of lateral teeth. All cusps on supraoral tooth bar, lateral teeth and infra-oral tooth bar are
dull and non-functional. No tooth on tongue.
Pacific lamprey has 3 cusps on supra-oral tooth bar and
four pairs of lateral teeth. The middle two lateral teeth
on each side bear 3 cusps. The anterior and posterior
lateral teeth with 2 cusps. Also has a row of semi-circular
row of teeth posterior to infra-oral tooth bar.

Etymology
Lampetra: (L.) Lambere (to suck) and petra (stone), hence, sucker
of stone. Refers to their habit of using their sucking disc to cling to
rocks when traversing waterfalls.
ayresi: (L.) Named after W. O. Ayres, the California naturalist who
discovered the species.

Pronunciation
Lampetra: Lăm-pět-ră
ayresi: aĭrs-ī or ay-re-si
564

Systematic Notes
First described as Petromyzon plumbeus by W. O. Ayres
(1855:28) from a single specimen collected in San Francisco Bay.
Unbeknownst to Ayres that name had already been given to a
European species of lamprey. A. Günther (1870:505), Curator
of Fishes at the British Museum of Natural History, noted that
plumbeus was preoccupied, so he substituted the specific epithet
aryesi for plumbeus, naming it after its discoverer. Later transferred
from genus Petromyzon to Lampetra, which was used to distinguish
lampreys that had a broad supra-oral tooth plate or bar (supraoral lamina). Genus Petromyzon lacks this bar. In 1911, C. T. Regan
decided that this species was identical to (and a junior synonym
of) the European river lamprey, Lampetra fluviatalis (Linneaus
1758). This diagnosis was accepted by some authors until Vladykov
and Follet (1958) showed that the river lamprey from the Pacific
coast of North America was a distinctive form, restricted to North
America, and revived Günther’s name. The names Ammocoetes cibarius and Ammocoetes plumbea apparently refer to transforming
larvae of the river lamprey.
It has been documented that recently transformed lampreys
collected in a tributary of the Columbia River and tentatively iden-
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tified as river lamprey (based on having 2 cusps on the supra-oral
lamina), after being grown in the laboratory, eventually developed
3 cusps on the supra-oral lamina (J. Bayer, USGS, Columbia River
Laboratory, Cook, Washington, pers. comm.). This would make
them Pacific lamprey Lampetra tridentata.

Scientific Synonyms
Petromyzon plumbeus original description.
Ayres (1855: 28).

Petromyzon ayresi

Günther (1870: 505).

Lampetra ayresi (Günther)

Jordan et al. (1930: 10); Dymond (1936: 60); Bailey et al. (1960: 6);
Carl et al. (1967: 29); McPhail and Lindsey (1970: 49); Hart
(1973: 22); Scott and Crossman (1973: 55); Moyle (1976: 93); Gray
and Dauble (1977: 212); Wydoski and Whitney (1979: 15); Lee et al.
(1980: 24); Wydoski and Whitney (2003: 36).

Lampetra ayresi (Günther, 1870)

Robins et al. (1991: 11); Nelson et al. (2004: 48); Mecklenburg et al.
(2002: 64); Scholz and McLellan (2009: 33; 2010: 41).

Ammocoetes cibarius
Girard (1859: 383).

Lampetra cibaria (Girard)

Jordan and Evermann (1896–1900: 13); Evermann and
Goldsborough (1907: 91); Fowler (1923: 279).

Lampetra plumbea (Ayres) Gill
Jordan and Gilbert (1883:8).

Lampetra fluviatilis (Linneaus)

Reagan (1911: 14); Berg (1931: 112); Schultz and DeLacy
(1935/1936: 366); Schultz (1936: 130); Mallet (1968: 17; 1969: 14).

Ammocoetes plumbea (Ayres)
Bean (1882: 92).

Distribution and Stock Status
River lamprey are an anadromous species restricted to the west coast of
North America. They are distributed in saltwater and coastal streams
from the Sacramento River, California to Juneau, Alaska, including
Vancouver and Queen Charlotte Islands. They are most abundant
from California to Washington. In the Fraser River, British Columbia,
river lamprey occurred only in the mainstem (Beamish and Neville
1992). In Washington, river lamprey are most abundant in coastal
tributaries of Puget Sound and the Olympic Peninsula. They are rare
in the Columbia Basin above Bonneville Dam but were historically
reported in the Columbia mainstem as far upstream as the Hanford
Reach below Priest Rapids Dam (Gray and Dauble 1977). They have
also been collected in the Yakima Basin (Patten et al. 1970) and were
historically present in the Walla Walla drainage (Bean 1882:93).
River lamprey distribution in eastern Washington is shown
on Figure 7.6. River lamprey Lampetra fluviatilis were reported in
Lake Pend Oreille, Idaho in 1966, 1967, and 1968, attached to kokanee salmon and Kamloops trout (Mallet 1968, 1969). This was
the first report ever of lampreys in the Pend Oreille Basin, and they
have not been reported since then, so their occurrence there remains a mystery (Simpson and Wallace 1982).
No authenticated river lamprey have been collected in the
Columbia Basin above Bonneville Dam since 1980 (J. Bayer, US
Geological Survey, Cook, Washington, pers. comm.). A river lamprey was collected in the Hanford Reach Columbia River in 1996
(Dawley 1996) and another in the Chiwawa River, tributary of the
Wenatchee River, in 2003 (Miller and Schoning 2004). However,
neither of these specimens were placed as voucher specimens in
a museum. It is possible they were Pacific lamprey that had not
completely transformed (i.e., had not yet developed their third
cusp – see systemic notes above). I suspect that all of the specimens
of river lamprey collected in the Columbia Basin may have been
immature adult Pacific lamprey that had not yet grown their third
cusp on the supra-oral tooth bar. A status review of this species is
warranted to determine if they should be listed as threatened or
endangered under the Endangered Species Act of 1973 (PL 93–205)
.

Lampetra (Lampetra) ayresi (Günther)
Hubbs and Potter (1971: 54).
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Distribution of river lamprey in eastern Washington
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WESTERN BROOK LAMPREY
Lampetra richardsoni Vladykov & Follet, 1965
Primary Identification

Confirming Characters

1.

Supra-orbital tooth bar with two blunt cusps

1.

2.

Three pairs of lateral teeth, each with two blunt cusps.

Infra-oral tooth bar essentially a blunt ridge. Cusps, if
present, blunt.

2.

No row of semicircular teeth posterior to infra-oral
tooth bar.

3.

No sharp teeth on tongue

Figure 7.7

Western brook lamprey and close-up of sucking disc. Photographs courtesy of R. S. Wydoski, USFW retired, Lakewood,
Colorado.

Similar Species

Common Name(s)

1.

River lamprey has 2 sharp cusps on supra-oral tooth bar
and three rows of lateral teeth. Lateral teeth and infra-oral
tooth bar with pointed cusps and a sharp tooth on tongue.

Western brook lamprey (AFS name), Pacific brook lamprey, nonparasitic brook lamprey, lamprey eel, eel .

2.

Pacific lamprey has 3 sharp cusps on supra-oral tooth bar
and 4 pairs of lateral teeth. Also, Pacific lamprey has a row
of semicircular teeth posterior to infraorbital tooth bar.

Systematic Notes

Etymology
Lampetra: (L.) Lambere (to suck) and petra (stone), hence, sucker
of stone. Refers to their behavior of clinging to rocks on the river
bottom using their sucking disc.
richardsoni: (L.) Named in honor of British naturalist Sir John
Richardson, author of Fauna Borealis-Americana (1836) and other
papers on the taxonomy of North American fishes.

Pronunciation
Lampetra: Lăm-pět-ră
richardsoni: richard-son-i or richard-sony (as in SONY electronics)

First described from specimens collected in Cultus Lake, British
Columbia as Lampetra richardsoni by Vladykov and Follet
(1965:139). Prior to 1965 most taxonomists thought this species
was the same as the European brook lamprey, Lampetra planeri
Bloch, which it resembles, and had called the species by that name.
Vladykov and Follet (1965:139) documented that it was sufficiently
different to be distinguished as a new species, which they named in
honor of English naturalist Sir John Richardson. For many years, a
species of free-living lamprey in California was identified as western brook lamprey and called by one of these two names. Vladykov
(1973:205) thought that the California species was distinct from
the western brook lamprey, naming it the Pacific brook lamprey,
Lampetra pacifica. This name was adopted by the AFS Committee
for Names of Fishes in the 4th edition of Common and Scientific
Names of Fishes (Robins et al. 1980). The Committee reversed itself in the 5th edition (Robins et al. 1991) and no longer recognized
Lampetra pacifica as a valid species. Their decision was based
on the work of Bond and Kan (1985:919) who demonstrated that
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Lampetra pacifica could not be distinguished from Lampetra richardsoni and should rightfully be called by the latter name.

Lampetra planeri (Bloch)

Scientific Synonyms

Lampetra pacifica sp. nov.
Vladykov (1973: 205).

Lampetra richardsoni original description.
Vladykov and Follet (1965: 119).

Lampetra pacifica Vladykov

Robins et al. (1980: 11); Moyle (1976: 94); McGinnis (1984: 102).

Lampetra richardsoni Vladykov and Follet

Bailey et al. (1970: 9); McPhail and Lindsey (1970: 49); Patten et
al. (1970: 6); Hubbs and Potter (1971: 54); Michaelis (1972: 17);
Scott and Crossman (1973: 65); Pearman (1977: 11); Wydoski and
Whitney (1979: 11); Lee et al. (1980: 32); Robins et al (1980: 11);
Wydoski and Whitney (2003: 38).

Lampetra richardsoni Vladykov and Follet (1965)

Robins et al. (1991: 15); Nelson et al. (2004: 48); Mecklenburg et al.
(2002: 65); Scholz and McLellan (2009: 35; 2010: 43).

Lampetra planeri Bloch

Jordan and Evermann (1896–1900); Creaser and Hubbs (1922: 13).

Figure 7.8
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Schultz (1936: 130); Schultz and DeLacy (1935/1936:366); Bailey et
al. (1960: 6).

Petromyzon branchialis sp. nov.
Günther (1870: 505).

Distribution and Stock Status
The distribution of western brook lamprey in eastern Washington
is shown in Figure 7.8. The distribution of western brook lamprey is
restricted to freshwater streams of the Pacific Coast from Coos Bay,
Oregon, to the Nass River, British Columbia, including Vancouver
Island. In the Fraser River drainage, British Columbia, it occurs
in many tributaries but not the Fraser mainstem (Beamish and

Distribution of western brook lamprey in eastern Washington
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Neville 1992). In Washington, it is distributed throughout most of
the tributaries in Puget Sound and on the Olympic Peninsula. In
the Columbia Basin, western brook lamprey occur in the mainstem from the mouth to the Yakima River confluence, and in the
Cowlitz, Lewis, Willamette, John Day, Walla Walla, Touchet, and
Yakima River sub-basins. In the Walla Walla watershed. Western
brook lamprey have been reported in the Walla Walla River from
the mouth to about the city of Walla Walla, Touchet River, Mill
Creek, Yellowhawk Creek, Dry Creek, Cottonwood Creek and
Little Walla Walla River (Schultz and DeLacy 1935 / 1936; Michaelis
1972; Jackson et al. 1998; Mendle et al. 1999, 2000, 2001, 2002, 2004,
2005, 2006; Mendle et al. 1999, 2000, 2001, 2002, 2003, 2004, 2005,

2006; Close and Jackson 2000; Close and Bronson 2001). Close
and Jackson (2000) collected western brook lamprey in the mainstem Touchet River (n = 19), South Fork Walla Walla River (n = 21),
and Yellowhawk Creek (n = 52) in 1998. Additionally, 168 western
brook lamprey ammocoetes larvae were collected in an irrigation diversion screen trap on the South Fork Walla Walla River in
2005. Western brook lamprey have also been collected in a WDFW
migration trap on the Touchet River at Dayton, Washington. In
the Yakima System, western brook lamprey occur throughout the
Yakima mainstem, and in the Naches and Tieton Rivers and many
smaller tributaries (Patten et al. 1970). Not reported in the Snake
River Basin.
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PACIFIC LAMPREY
Lampetra tridentata (Gairdner, 1836)
Primary Identification

Confirming Characters

1.

Supra-orbital tooth bar with three cusps.

1.

Infra-oral tooth bar with about 5–8 cusps.

2.

Four pairs of lateral teeth, with 2 cusps on the anterior
and posterior teeth on each side and 3 cusps on the two
middle teeth on each side.

2.

Posterior field of middle tooth circle with small
unicuspid teeth (arranged in a semicircle posterior to
infra-oral tooth bar).

Figure 7.9

Pacific lamprey and close-up of sucking disc. Photographs courtesy of R. S. Wydoski, USFW retired, Lakewood, Colorado.

Similar Species

Common Name(s)

1.

River lamprey has two-pointed cusps on supra-oral tooth
bar and three pairs of lateral teeth. Does not have a row
of teeth arranged in a semi-circle posterior to infra-oral
tooth bar.

2.

Western brook lamprey has two blunt cusps on supraoral tooth bar and three pairs of lateral teeth. Does not
have a row of teeth arranged in a semi-circle posterior
to infra-oral tooth bar.

Etymology
Lampetra: (L.) Lambere (to suck) and petra (stone), hence, sucker of
stone. Refers to their habit of using their sucking disc to cling to rocks
at bottom of waterfalls.
tridentata: (L.) tri (three) and dentata (tooth), hence, threetoothed. Refers to the number of cusps on the supra-oral tooth
bar and on the two middle lateral teeth.

Pronunciation
Lampetra: Lăm-pět-ră
tridentata: trī-děnt-ă-tă
570

Pacific lamprey (AFS name), Pacific sea lamprey, three-toothed
lamprey, eel or lamprey eel (especially by native Americans).
Calipoolyia Indians of Willamette Valley called this fish squaqual.
Spokane Indians called this fish Kwoo-tool (Ostermann 1995).

Systematic Notes
Pacific lamprey from Willamette Falls, Oregon were first described
as Petromyzon tridentatus by naturalist Meridith Gairdner, MD in
manuscript form. After his untimely death, Sir John Richardson
published Gairdner’s description in Fauna Borealis-Americana
(1836: 293). Gray (1851: 235) of the British Museum created the genus
Lampetra, which was distinguished from Petromyzon by having a
distinct supra-oral lamina (tooth bar). (The supra oral lamina is indistinct in Petromyzon.) Later, after Gray’s genus name became generally known, David Starr Jordan and Charles H. Gilbert (1883a: 7)
used it to separate several lampreys that occurred in the United
States from Petromyzon, including two species (Pacific and river
lamprey) that occur on the Pacific Coast. They described the Pacific
lamprey as Lampetra tridentata. However, Jordan and his colleagues
vacillated on placement of Pacific lamprey sometimes calling it
Entosphenus tridentatus (Gilbert and Evermann 1895: 38; Jordan
and Evermann 1896–1900: 12; Jordan et al. 1930: 10). They continued
to place the river lamprey in Lampetra, however. Apparently, they
were initially unimpressed with respect to the tricuspid versus bi-
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cuspid condition (possibly because the same individual could have
both bicuspid and tricuspid lateral teeth). They believe it to be too
variable a character upon which to separate genera and were more
impressed with the shape of the supra-oral tooth bar as a signature
for genera (see Jordan and Gilbert 1883b: 208), so they included
both Pacific species in Lampetra. Later, they separated Entosphenus
from Lampetra because the species (Pacific lamprey) placed in
Entosphenus had four pairs of lateral teeth in the lateral fields
and a distinctive row of teeth in the posterior field of the middle
tooth circle. Those in the posterior field were arranged in a semicircle, posterior to the infra-oral tooth bar whereas the river lamprey had three pairs of lateral teeth and no posterior tooth row. As
a result, Pacific lamprey were known for many years as Entosphenus
tridentatus (Schultz and DeLacy 1935 / 1936: 366; Schultz 1936: 130;
McPhail and Lindsey 1970: 1957; Bailey et al. 1960: 8, 1970: 9; Scott
and Crossman 1973: 42; Wydoski and Whitney 1979:13; Simpson and
Wallace 1982:18), until Hubbs and Potter (1971: 523–524) reduced
Entosphenus to a subgenus of Lampetra, calling the Pacific lamprey Lampetra (Entosphenus) tridentata (Richardson). This fish has
been called by this name Lampetra tridentata since 1980 (Robins et
al. 1980: 11, 1991: 22; Wydoski and Whitney 2003: 33; Nelson et al.
2004: 48).
Recently transformed lampreys with two cusps on the supraoral lamina, initially identified as river lamprey, later developed
a third cusp (J. Bayer, USGS. Columbia River Laboratory, Cook,
Washington, pers. comm.). Thus, it is possible that transforming
Pacific lamprey may be misidentified as river lamprey.
Girard (1859:380) identified a lamprey collected in the Columbia
River as Petromyzon astori. This species was later identified as
Ichthyomyzon astori by Günther (1860: 507) and Lampetra astori by
Jordan and Gilbert (1883: 8). Jordan and Gilbert (1883: 8) noted that the
“maxillary plate [was] bicuspid, the small median cusp wanting.” Thus,
it is probable that L. astori was a recently transformed Pacific lamprey
L. tridentata that was in the process of developing its third cusp.

Scientific Synonyms
Petromyzon tridentatus original description.
Gairdner (ms) in Richardson 1836: 293.

Entosphenus tridentatus (Gairdner)

Gill (1862: 331); Gill (1882: 522); Gilbert and Evermann (1895: 38);
Jordan and Evermann (1896–1900: 12); Fowler (1923: 279); Jordan
et al. (1930: 10); Schultz and DeLacy (1935/1936: 366); Schultz
(1936: 130); Vladykov and Follet (1958: 47); McPhail and Lindsey
(1970: 57); Bailey et al. (1970: 9); Scott and Crossman (1973: 42);
Gray and Dauble (1977: 212); Wydoski and Whitney (1979: 13);
Simpson and Wallace (1982: 18).

Petromyzon ciliatus sp. nov.
Ayres (1855: 44).

Ichthyomyzon tridentatus (Gairdner)
Günther (1870: 506).

Petromyzon astori sp. nov.
Girard (1859: 380).

Ichthyomyzon astori (Girard)
Günther (1870: 506).

Lampetra astori (Girard)

Jordan and Evermann (1883: 8).

Petromyzon lividus sp. nov.
Girard (1859: 379).

Ammocoetes tridentatus (Gairdner)
Eigenmann (1895: 107).

Lampetra tridentata

Riemers and Bond (1967: 544); Patten et al. (1970: 6); Maughan
(1976: 78).

Lampetra tridentata (Gairdner)

Bean (1882: 93); Jordan and Evermann (1883: 7); Bailey et al.
(1960: 6); Hart (1973: 20); Moyle (1976: 89); Lee et al. (1980: 34);
Robins et al. (1980: 11); Wydoski and Whitney (2003: 33).

Lampetra tridentata (Gairdner, 1836)

Robins et al. (1991: 11); Nelson et al. (2004: 48); Scholz and
McLellan (2009: 37; 2010: 45).

Lampetra (Entosphenus) tridentata (Richardson)
Hubbs and Potter (1971: 50).

Lampetra tridentata (Richardson 1836)
Mecklenburg et al. (2002: 61).

Distribution and Stock Status
Occurs in fresh and saltwater along Pacific Coast of North America
from Baja, California to the Aleutian Islands, Alaska. Also, occurs in Asia off the Coast of Hokkaido, Japan but is not known to
spawn there. Pacific lamprey have the widest distribution of any
species of lamprey in Washington. Their historical distribution coincided with that of Pacific Salmon. In the Columbia Basin, they
were abundant in the Columbia mainstem at Kettle Falls (Figure
7.10), and ascended above Kettle Falls to the Arrow Lakes. They
ascended the Spokane River to Spokane Falls, where they were
harvested by Spokane and Coeur d’Alene Indians, who used them
for subsistence. After settlement, the Indians sold lamprey at fish
markets in Spokane, Washington. Pacific lamprey were extirpated
from the reach between Little Falls and Spokane Falls in 1911, owing to construction of a hydroelectric dam at Little Falls. They
persisted downstream from Little Falls where the Spokane Indians
continued to fish for them until 1939, when Grand Coulee Dam (at
Columbia River km 955) blocked migration into both Spokane and
upper Columbia Rivers. In 1955, Chief Joseph Dam prevented their
migration above RKM 857.
In Idaho, Pacific lamprey historically ascended the Snake River
to Shoshone Falls. Hells Canyon Dam blocked Pacific lamprey migration in 1967 and caused their extirpation in the Snake River, and
also the Weiser, Malheur, Owyhee, Boise, Payette, and Bruneau
Rivers, above the dam. Below Hells Canyon Dam, lampreys were
historically distributed throughout the Snake, Clearwater, Grand
Ronde, and Salmon River drainages. They still occur throughout
the Salmon and Clearwater systems but in low numbers. In the
Clearwater, Pacific lamprey are present in the Lochsa, Selway and
South Fork of the Clearwater River (Maughan 1976) but were extirpated from the North Fork when Dworshak Dam, constructed
a short distance above the mouth in 1971, blocked them (Simpson
and Wallace 1982). After closure, Pacific lamprey persisted for about
5 years in the North Fork until all of the ammocoetes had trans-
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Figure 7.10

Distribution of Pacific lamprey in eastern Washington

formed and migrated downstream. The numbers of Pacific lamprey in Dworshak Reservoir, gradually declined as indicated by the
number of lampreys attached to, or lamprey scars on, land-locked
kokanee inhabiting the reservoir (Wallace and Ball 1978). No Pacific
lamprey have been collected or seen in the North Fork since 1973.
Pacific lamprey have been counted migrating through fish ladders at mainstem dams on the Columbia and Snake Rivers from
1938–1969 (when counting stopped at most dams) and 1993 to present
(when counting resumed at some dams). See graph below for counts
at Bonneville Dam (Figure 7.11). At the Columbia mainstem dams,
peak Pacific lamprey counts in the 1938–1969 era were about 370,000
at Bonneville Dam, 350,000 at the Dalles Dam, 262,000 at McNary
Dam, 11,600 at Rock Island Dam, and 17,200 at Rocky Reach Dam
(Close et al. 1996). From 1993–97, the peak numbers recorded at each
dam were: 85,763 at Bonneville Dam, 2,850 at McNary, 2,100 at Rock
Island, 593 at Rocky Reach, and 979 at Wells Dam (Jackson et al. 1998).
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On the Snake mainstem, before 1968, the peak number of Pacific lamprey counted at Ice Harbor Dam was 49,700 (Close et al. 1996). From
1993–97, peak counts were 1,154 at Ice Harbor and 639 at Lower Granite
Dam (Jackson et al 1998). In 2004, mainstem Columbia River Pacific
lamprey counts were 61,780 at Bonneville Dam, 14,873 at the Dalles Dam,
11,663 at John Day Dam, 5,888 at McNary Dam, 2,647 at Priest Rapids
Dam, 2,360 at Rock Island Dam, 1,043 at Rocky Reach Dam and 291 at
Wells Dam. In 2004, mainstem Snake River Pacific lamprey counts were
805 at Ice Harbor Dam, 194 at Lower Monumental Dam, 243 at Little
Goose Dam and 117 at lower Granite Dam. These data indicate that Pacific
lamprey still: 1) ascend the Columbia to the reservoir above Wells Dam
(but are unable to pass above Chief Joseph Dam); and 2) ascend the Snake
River upstream as far as Hells Canyon Dam which they are unable to pass
because it is not laddered. See Chapter 5 for the tables of the number of
Pacific lamprey counted at each mainstem dam on the Columbia and
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Figure 7.11

Pacific lamprey counts at Bonneville Dam 1938–2004. Not counted from 1969 to 1995.

Snake rivers. Populations in both the Columbia and Snake rivers, above
the confluence of these two rivers, are in jeopardy of extinction.
Pacific lamprey also occur in many tributaries of the Columbia
and Snake Rivers. Pacific lamprey were collected in the Klickitat
River, Klickitat county, Washington (Sampson and Evenson 2003,
2004). Pacific lamprey ascended the John Day River, Oregon to
spawn near RKM 128 on the John Day mainstem and RKM 104
on the Middle Fork in 1992. About 9,500 Pacific lamprey were
reported killed in a hydrochloric acid spill on the North Fork in
1990 (Jackson et al. 1998). In 1998 and 1999, Pacific lamprey were
collected by electrofishing throughout the mainstem and Middle
Fork, and portions of the North and South Forks (Close and
Jackson 2000; Close and Bronson 2001; Moser and Close 2002).
In the Umatilla sub-basin, Oregon, Pacific lamprey were formerly abundant in the mainstem, North and South Forks, but irrigation diversion dams and fish rehabilitation (rotenone / toxaphene
treatments) by ODFW depleted their populations (Close and Jackson
2000, 2001). In 1996, fewer than 100 lamprey were counted in the
Umatilla at all locations combined and they occurred only below
RKM 43 of the mainstem (Jackson et al. 1998). Pacific lamprey were
documented at four sites in the lower 10 km of the Umatilla River
but not at 38 sites upstream of that point (Close and Jackson 2000;
Close and Bronson 2001). ODFW captured 557 larvae (455 ammocoete and 102 transformed) in a migration trap at RKM 2.4 in 1998.
In the Walla Walla sub-basin, Washington and Oregon, Pacific
lamprey formerly occurred in the Walla Walla and Touchet drainages (Bean 1893; Schultz and DeLacey 1935 / 1936; Close and Jackson
2000; Close and Bronson 2001) but they are now rare. In 1997, four
specimens were collected about 75 km above the mouth (Jackson et
al. 1998) but in 1998 and 1999 none were collected during electrofishing surveys conducted at seven sites (Moser and Close 2002).
In the Walla Walla Basin, WDFW caught Pacific lamprey larvae in
the South Fork Touchet River (n = 20), North Fork Touchet River
(n = 1) and Wolf Fork Touchet River (n = 2) in 1998 (Close and
Jackson 2000). In 1999, several were collected at four electrofishing
sites in the lower 32 km of the Walla Walla River but none were
collected at six sites above that point (Mendel et al. 1999; Moser

and Close 2002). The decline related to irrigation withdrawals (that
have reduced instream flows and dewatered the lower sections of
the river during the summer months), unscreened irrigation diversions (that directed ammocoetes into agriculture fields where they
perished), and extensive channelization that has degraded lamprey
spawning and rearing habitat.
Pacific lamprey historically occupied the Yakima, Lower Crab
Creek, Wenatchee, Entiat, Methow and Okanogan sub-basins,
Washington. They still occur in the Yakima sub-basin, in the
Yakima and Naches River (Gilbert and Evermann 1895; Patten et
al. 1970).
Pacific lamprey formerly occupied lower Crab Creek (below
Moses Lake) but not upper Crab Creek (above Moses Lake). There
are no recent records that lamprey still persist in Crab Creek.
Pacific lamprey is still present in the Wenatchee, Entiat, and
Methow rivers, but its current status is undetermined. Miller and
Schonning (2004, 2005) collected 650 and 922 Pacific lamprey ammocoetes in the Chiwawa River, tributary of the Wenatchee River
in 2003 and 2004 respectively. Pacific lamprey formerly ascended
the Okanogan River in good numbers but none have been collected for about 20 years.
In the Snake River Basin, Idaho, Oregon, and Washington,
Pacific lamprey populations are generally depressed because, from
about 1975–1990, angle irons were placed in the fish ladders at Ice
Harbor Dam to discourage lamprey from using them (Jackson et
al. 1998). The angle irons interfered with lamprey attaching to the
concrete raceway walls to rest, which reduced their ability to successfully negotiate the ladder.
Pacific lamprey historically occupied several Snake River tributaries. Lamprey occurred below Palouse Falls (RKM 10) but not
above them (Maughan et al. 1980). They were historically common
in the Tucannon River but few have been caught in recent years.
In 1982, they were collected about 72 km above the mouth (D. W.
Kelly and Associates 1982). In 1995, two adult Pacific lamprey were
captured in a smolt trap at RKM 20 (Jackson et al. 1998). In 1998,
130 larvae and eight adults were captured in a migration trap at
RKM 3 (Close and Jackson 2000).
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Pacific lamprey were historically abundant throughout the Grand
Ronde sub-basin, in the Grand Ronde and Wallowa Rivers, Catherine
Creek, Minam Creek and Looking Glass Creek until the 1960s (Jackson
et al. 1998). No lamprey have been captured in rotary screen traps in
the Grand Ronde or Wallowa rivers in recent years (Jackson et al.
1998) but a few were captured at two of ten electrofishing survey sites
in 1999 (Close and Bronson 2001; Moser and Close 2002). Thousands
of Pacific lamprey were reported in the Imnaha River before the 1970s
but none were observed in recent years (Jackson et al. 1998).
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The Pacific lamprey should be considered for placement on
the threatened or endangered species list under the Endangered
Species Act due to declining numbers throughout the Columbia
Basin. For example, although thousands of ammocoetes have been
detected in the mid-Columbia region, few (if any) adults have been
reported from the Wenatchee, Entiat, and Methow and Okanogan
Rivers in recent years. At the least, the NMFS and USFW should
perform a status review of Pacific lamprey to determine if a listing
is warranted.
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CHAPTER 8
Family Acipenseridae: Sturgeon

BIOGEOGRAPHY, SYSTEMATICS,
AND EVOLUTION
The sturgeon family, composed of four genera and 24 species worldwide, is found in temperate waters of the Northern
Hemisphere (Bemish et al. 1997b). Some species are anadromous
and others spend their entire lives in freshwater. Seven species
occur in North America, only two in Washington, the white
sturgeon (Acipenser transmontanus) and the green sturgeon
(Acipenser medirostris). Green sturgeon are anadromous, white
sturgeon exhibit either an anadromous or strictly freshwater life
history. The green sturgeon can be differentiated from the white
sturgeon by its more angular snout and fewer scutes in the lateral row. Both species occur in larger rivers of the Pacific coast
between the Fraser River, British Columbia and Sacramento
River, California. They have been collected in coastal waters
from Monterey, California to the Aleutian Islands, Alaska. In
Washington, they occur in Puget Sound, Olympic Peninsula and
the Columbia River.
In the Columbia River Basin, green sturgeon are restricted
to waters below Bonneville Dam, whereas white sturgeon occur throughout the Columbia mainstem from the mouth to
Revelstoke, British Columbia and in the Snake River mainstem
from the mouth to Shoshone Falls, Idaho. Individual fish were
thought to have roamed freely throughout this range before hydroelectric dams constructed on the Columbia and Snake Rivers
isolated segments of the white sturgeon population. White sturgeon are unable to negotiate fish ladders that were designed primarily for passage of salmonids. This reproductive isolation has
reduced the amount of genetic exchange that formerly took place
in inland sturgeon populations.
Sturgeon are primitive (ancestral) bony fish (Class Osteichthyes).
The Class Osteichthyes is composed of three main groups
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(Subclasses): Actinopterygii (ray-finned fish), Crossopterygii
(lobe-finned fish, e.g., coelacanth) and Dipnoi (lung fishes).
The Actinopterygii are further subdivided into the Infraclass
Chondrostei (primitive ray-finned fishes with much cartilage in
their skeleton) and Infraclass Neopterygii (more advanced rayfinned fishes with a bony skeleton). Sturgeon are considered to be
“living fossils” (Gardiner 1984b) because they belong to the Infraclass
Chondrostei. Chondrosteans get their name because their axial
(skull and vertebrae) and appendicular (fin girdles and fins) skeletons are composed of cartilage rather than bone. Chondrosteans
are different from true cartilaginous fishes like sharks, which belong
to the Class Chondrichthyes, because a few bones in the skull, pectoral and pelvic skeletons become ossified, whereas in sharks none
become ossified. In the Neopterygii, the axial and appendicular
skeletons are initially laid down as cartilaginous templates but all of
the bones become ossified (derived condition).
Sturgeons possess many primitive chondrostean characters
including: a heterocercal tail (Figure 8.1), cartilaginous vertebrae
without centra (instead, the notochord is persistent in adults)
(Figure 8.2), and an upper jaw that is not fused to the skull. The
upper jaw is suspended from the cranium by a cartilaginous strut
and ligaments that allow both sets of jaws to open wide when ingesting prey. In advanced (derived) bony fish (Neopterygii) the
tail is homocercal, the upper jaw is fused to the skull and the notochord is replaced by bony vertebrae (the centrum becomes ossified) (derived conditions).
The heterocercal tail functions to help sturgeon gain lift (Liao
and Lauder 2000). A portion of the thrust of the caudal fin is
directed forward, propelling the fish through the water. A portion
of the thrust pushes the tail down, which, in combination with
the large pectoral fins, that function as ailerons, serves to raise the
head up in the water column. This is an important mechanism for
maintaining hydrodynamic equilibrium.
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Figure 8.1

Heterocercal tail (top half of caudal fin longer than
bottom half) and scutes of a white sturgeon.

Figure 8.2

Notochord (white rope-like structure) pulled out
of a hatchery raised white sturgeon.
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Figure 8.3

4

2

Protrusible lips and four subterminal sensory barbels in advance of mouth in white sturgeon from
Dworshak Hatchery, Idaho.

The sturgeon is not an ancestor of modern bony fishes, rather
they represent an evolutionary line, descended from ancestral
Chondrosteans. They are bottom dwelling scavengers that have
adapted to this ecological niche by having four sensory barbels in
a row in front of their protrusible mouth. The protrusible mouth
(Figure 8.3) actually refers to long tube-like, muscular lips that are
normally tucked back in their mouth. As sturgeon swim along the
river bottom, their barbels act as feelers to detect food. When food
is detected, the lips drop down 10–15 cm and are used like a suction
hose to suck up prey. No other fish in eastern Washington has a
heterocercal tail or protrusible mouth.
The dermal skeleton (i.e., bony elements associated with the
skin) of sturgeons is composed of large bony plates (or scutes) in
five rows (Figure 8.1) and smaller bony denticles embedded in naked skin that give the skin the texture of sandpaper. In most bony
fish, the dermal skeleton usually consists of rows of overlapping
bony scales that completely cover the body.
Because their skeletons are composed mainly of cartilage, sturgeon do not preserve well in the fossil record. Nevertheless, in contrast to most modern families of bony fishes which did not appear
in the fossil record until the Cenozoic Era, fossil remains of sturgeon are present in rocks of Mesozoic age (Gardiner 1984; Bemish
and Kynard 1997). In North America, the earliest known member
of the genus Acipenser, †Acipenser albertaensis Lamb (1902:29) is
from the late Cretaceous (65–78 MYBP) Oldman Formation along
the Red Deer River in Dinosaur Provincial Park, Alberta (Lamb
1902; Gardiner 1966, 1984) and the oldest Acipenseriforme fishes
date to the early Jurassic (200 MYBP) (Bemish et al. 1997a, 1997b;
Anders 2002). White sturgeon dermal skeletal elements (scutes)
were observed in the Pliocene Ringold Formation along the
Hanford Reach of the Columbia River (Smith et al. 2000).
Phylogeny of the Acipenseriformes was described by Berg
(1947, 1948, 1965), Gardiner (1993), Long (1995), Grand and
Bemish (1996), Bemish and Kynard (1997), Bemish et al. (1997b),
Birstein and Bemish (1997a, b), Findeas (1997) and Anders
(2002). The Acipenseriformes were thought to have arisen from
Paleonisciforme fishes (Berg 1948; Gardiner 1967, 1993; Gardiner
and Schaeffer 1989; Long 1995; Bemish and Kynard 1997) in the
Carboniferous Period of the Paleozoic Era (290–320 MYBP).
Paleonisciforme fishes were primitive Actinopterygians that gave
rise to both the subclass Chondrostei (with cartilaginous skeletons) and Neopterygii (with bony skeletons) fishes (Long 1995).
Many of the primitive (ancestral) families of Actinopterygian
fishes that evolved during the Mesozoic Era became extinct and
were replaced in the Cenozoic Era by new families. During the
Cenozoic there was an explosion of Neopterygian families and
species. In contrast, the Chondrosteans that survived into the
Cenozoic resembled their Mesozoic ancestors and they did not
undergo an acceleration of speciation.
Attempts to reconstruct the phylogeny of the Acipenseriformes
have been made using morphological characters (Bemish et
al. 1997a; Findeas 1997), karyology (chromosomes) (Birstein et
al. 1997), proteins (cytochrome b), and DNA (Birsten et al. 1997a,
1997c). The dendrograms (phylogenetic consensus trees) produced
by these studies indicated that the Acipenseriformes are a monophyletic group, and that the Families Acipenseridae (sturgeon)
and Polydontidae (paddlefishes) are sister taxa within this group.
Among the 16 species of genus Acipenser, the white sturgeon (A.
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transmontanus) and the green sturgeon (A. medirostris) consistently grouped closely together, indicating their recent divergence.
Sturgeon chromosomes and DNA are interesting because the
number of chromosomes and amount of DNA in extant species is
quite variable. Sturgeon are polyploid rather than having a diploid
(2N) number of chromosomes. Karyotyping studies have revealed
that extant species of sturgeon are tetraploid (4N = 120), octoploid
(8N = 240) and 16n-ploid (16N = 480) (Birstein et al. 1997a; Van
Eenennaam et al. 1998). The 4N species contain about 3.2–3.8 pg
DNA per nucleus, the 8N species contain about 7 pg DNA per nucleus, and the 16N species contain about 14 pg DNA per nucleus
(Birstein et al. 1997a). The fact that the amount of DNA has doubled along with the chromosome number indicated that polyploid
events have taken place rather than chromosome rearrangement.
The white sturgeon is an octoploid species.
It was speculated that the genus Acipenser arose from a diploid ancestor with 2N = 60 chromosomes and DNA content of
about 1.6 pg per nucleus, during the Triassic or Jurassic periods
(145–251 MYBP), which gave rise to a tetraploid ancestor of modern
Acipenser during the Cretaceous period (65–145 MYBP) (Birstein
et al. 1997). The most primitive modern sturgeon is considered
to be the genus Huso, which is tetraploid, as are the paddlefish
(Polydontidae). Of the four modern sturgeon genera, (Acipenser,
Hucho, Scaphirhynchus and Pseudoscaphirhynchus), three are tetraploid and one (Acipenser) is tetraploid, octoploid or 16n-ploid. Of
the 24 extant species of sturgeon, 17 belong to Acipenser (Birstein
et al. 1997; Birstein and Bemish 1997). It is thought that the greater
amount of speciation in Acipenser is related to polyploid events
that resulted in octoploidy or 16n-ploidy. The biological significance of being tetraploid, octoploid or 16n-ploid is that there are 4,
8, or 16 copies of a particular gene present in the genome instead of
the usual two. Thus, there is more opportunity for nature to experiment with alternative forms of a gene that can potentially contribute to the adaptive fitness of an organism.

GENETIC STOCK STRUCTURE
Genetic stock structure of white sturgeon on the west coast of North
America has been examined using protein electrophoresis (Bartley
et al. 1985) and mitochondrial mtDNA (Brown 1991; Brown et al. 1992,
1993, 1996; Anders and Powell 2002). Bartley et al. (1985) examined
the enzymes produced at 19 genetic loci in populations of white sturgeon from the Sacramento (n = 64 individual sturgeon examined),
Columbia (n = 56) and Fraser River (n = 10) systems. The Columbia
Basin fish were comprised of two populations: lower Columbia
River population (in Washington and Oregon) which had access
to the ocean and Kootenai River population which was landlocked
and reproductively isolated above a barrier falls (Bonnington Falls)
on the Kootenay River, British Columbia. The latter population is
an adfluvial stock that migrates between foraging areas in Kootenay
Lake, British Columbia and spawning sites in the Kootenai River,
Idaho. Seven loci were polymorphic (i.e., had at least two allelic
variations for the gene) in the Sacramento population, four each in
the Fraser and lower Columbia populations and two in the Kootenai
River population. Heterozygosity was greatest in fish from the lower
Columbia River (0.069), compared to Fraser (0.053), Sacramento
(0.049) and Kootenai (0.014) rivers (Bartely et al. 1985). Thus, the
white sturgeon population in the Kootenai River appeared to contain less genetic variation than the other populations.
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Brown et al. (1992, 1993) examined mtDNA in white sturgeon
from the Columbia (n = 73) and Fraser (n = 105) rivers. The majority (61%) of the individuals from both rivers shared a common haplotype, which was found at all sampling locations within
each river.
Anders and Powell (2002) collected 20 white sturgeon at each
of 13 locations in the Columbia, Fraser and Sacramento Rivers.
They examined base nucleotide sequences of mtDNA haplotypes
cut, using restriction enzymes, from the 453 base pair mitochondrial control region to provide insight into current and historical
population structure in these rivers. The 13 populations examined included: 10 from the Columbia Basin [Columbia Estuary,
Lower Columbia River, Dalles Reservoir, McNary Reservoir, Lake
Roosevelt, Kootenay Lake (British Columbia), Kootenai River
(Idaho), Little Goose Reservoir (lower Snake R.), Hells Canyon
(middle Snake R.), and C. J. Strike Reservoir (upper Snake)], 2
from the Fraser Basin [lower Fraser, Nechako River (tributary of
the upper Fraser)] and 1 from the lower Sacramento River. Anders
and Powell (2002) observed 26 unique mtDNA sequences (haplotypes) from individuals within these populations. The most common haplotype (H₁) was observed in 14–19 of fish from each of the
13 populations. The number of haplotypes present was greatest in
populations near the coast (n = 11 in Columbia Estuary, n = 8 in
lower Columbia River, n = 9 in lower Fraser River, n = 7 in lower
Sacramento River) and was reduced progressively at upstream
sites (n = 6–7 in the Dalles, McNary, and Little Goose Reservoirs;
n = 5 in Lake Roosevelt, n = 1–2 in Kootenai River / Kootenay Lake;
n = 4 in Nechako River, and n = 6 in Hells Canyon and C. J. Strike
Reservoirs). The three most common haplotypes were found in
12 sturgeon from the Columbia River estuary, 12 from the lower
Columbia River, 13 from the lower Fraser River, and 11 from the
lower Sacramento River. Additionally, 3 fish from the Columbia
River estuary, 3 from the lower Columbia River and 8 from the
Sacramento River had three more haplotypes in common. The
two populations from the Fraser River had haplotype frequencies
that were significantly different from each of the other 11 populations examined and from each other, as were Kootenai River and
Kootenay Lake populations. The Fraser River populations were
different because each population had many unique haplotypes.
The Kootenai / Kootenay population was different because, even
though they had the same most common haplotypes as found at
other locations in the Columbia River, all of the fish but one had
only one haplotype (the most common one). Anders and Powell
(2002) interpreted their results as indicating that there was relatively little population genetic structuring observed at these thirteen locations. Instead, gene flow across 2,700 km, encompassing
all three river basins, appeared to be responsible for the widespread distribution of common haplotypes.
Dispersal was supported by the results of tagging studies which
indicate although most sturgeon remain continuously in the river
system where they were tagged, a small proportion wander between the Sacramento, Columbia and Fraser Rivers (Bajkou 1951;
Chadwick 1951; Devore et al. 1999; see section on Behavior and
Ecology for details of these studies). Apparently there was sufficient wandering to keep the populations reasonably well genetically mixed or what Anders and Powell referred to as “expansive
gene flow”. The Expansive Gene Flow Model accounted for the
abundance of the most common alleles in each of these three large
river systems. White sturgeon were thought to have survived the
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Ice Ages in glacial refuges in the lower Columbia [and possibly
the Sacramento river(s)] and expanded their range into the Fraser
(Brown et al. 1992) and up the Columbia and Fraser Rivers toward
the end of the Wisconsin Glaciation.
Genetic stock structure of white sturgeon populations within
the Columbia River Basin has been examined using protein electrophoresis (Bartley et al. 1985; Setter and Brannon 1992) and mitochondrial DNA (Brown 1991, 1992; Brown et al. 1992, 1993, 1996;
Anders and Powell 1999; Anders 2002). Results from these studies
were also consistent with the Expansive Gene Flow Model.
White sturgeon populations above Grand Coulee Dam on the
Columbia River and above Hells Canyon Dam on the Snake River
became reproductively isolated, in 1939 and 1967 respectively, because no fish ladders were placed on these dams. In 1955, Chief
Joseph Dam was built below Grand Coulee Dam, blocking fish
runs. Additionally, populations became isolated in mainstem
Columbia and Snake River Reservoirs when hydroelectric dams
were completed at Bonneville (1938), the Dalles (1957), John Day
(1968), McNary (1953, Priest Rapids, (1959), Wanapum (1963),
Rock Island (1933), Rocky Reach (1961) and Wells (1967) dams on
the Columbia River, and Ice Harbor (1961), Lower Monumental
(1969), Little Goose (1970), and Lower Granite (1975) dams on the
Snake River. Although these dams have fish ladders, sturgeon are
loathe to utilize them, so the amount of genetic exchange that currently takes place is probably less than what occurred historically.
The white sturgeon population in Kootenay Lake, British
Columbia and Kootenai River, Idaho (note different spelling
in Canada and United States) has been reproductively isolated
since the last Ice Age by a migration barrier at Bonnington Falls,
32 km above the confluence of the Columbia and Kootenay Rivers.
Bonnington Falls is about 16 km below Kootenay Lake. The sturgeon population forages in Kootenay Lake and in a low velocity
meandering segment of the Kootenai River above the lake. They
migrate upstream into fast velocity segments of the Kootenai River
near Bonner’s Ferry, Idaho to spawn.
Setter and Brannon (1992) determined from allozyme data that
Kootenai River sturgeon had less genetic variation than populations from the lower Columbia, Lake Roosevelt, or the Snake River.
No unique alleles were found in the Kootenai River sturgeon. The
paucity of alleles resulted in a relatively large genetic distance between Kootenai River sturgeon and all other sturgeon populations
in the Columbia River Basin, which led Setter and Brannon to conclude that the Kootenai River population constituted a genetically
distinctive stock within the species.
Although the Kootenai stock is not genetically unique (because it had no unique alleles), it was nevertheless different from
other sturgeon populations because individuals do not migrate
downstream out of Kootenay Lake and below Bonnington Falls.
This behavior makes them unique from downstream populations
which do (sometimes) make extensive downstream migrations.
Presumably, there is a genetic basis for this behavior. It is easy to
understand how natural selection potentially accumulated the
genetic difference upon which this behavioral difference is based.
Assuming that the Kootenai population colonized the Kootenai
River from a glacial refuge in the lower Columbia toward the end
of the last Ice Age, there was probably a strong genetic tendency
for anadromy present in the original Kootenai population. After
Bonnington Falls became a barrier, individuals in the Kootenai
population with a propensity to migrate downstream would have

migrated below the falls and not been able to reascend to their natal spawning areas in the Kootenai River, Idaho above Kootenay
Lake. Thus they did not continue contributing their individual
genes to the Kootenai stock genome. After generations, genes associated with downstream migratory behavior would have been
weeded out of the population. In contrast, individuals with a disposition not to migrate below the falls would have continued to
remain in the breeding population and mated with other individuals that also remained continually above the falls. Thus, the frequencies of alleles responsible for the land-locked behavior would
have increased, while the frequency of alleles favoring anadromy
would have decreased, in the Kootenai population. Over time, the
Kootenai population became adapted to the specific local conditions in the Kootenai Basin.
The Kootenai population is currently not reproducing itself
and is in imminent danger of extinction (Uehara and Scholz 1986;
Duke et al. 1999, see more discussion about this in Distribution
section). The Kootenai population was listed as endangered by the
Federal Government pursuant to the Endangered Species Act in
1994. Because the Kootenai population exhibits distinctive behavior (presumably based upon genetics as described above), it may
not be possible to restore the population simply by transplanting
white sturgeon from the lower Columbia River where they are
more numerous. The concern arises because matings between
lower river sturgeon (with genes favoring anadromy present) and
Kootenai river sturgeon (with genes favoring anadromy absent)
would reintroduce genes for anadromy back into Kootenai population, potentially reversing thousands of years of adaptation to their
local environment in the Kootenai Basin. Because the Kootenai
population is so low (n ≈ 800 individuals), there would also be the
potential for ‘genetic swamping’ of the Kootenai River genome if a
large number of lower river sturgeon were stocked.
Brown et al. (1992) used restriction enzymes to examine mtDNA
haplotypes of white sturgeon from the Columbia River. Fewer
(and some unique) haplotypes were present in sturgeon from reservoirs upstream from Bonneville Dam than those from below the
dam. They doubted that these results were related to genetic drift
in populations isolated in impoundments above Bonneville Dam
because fewer than four generations had passed since the dams
were constructed. Instead, they suggested that segregation of certain haplotypes resulted from the rapid construction of these dams.
Anders and Powell (1999) and Anders (2002) examined length
variation in D-loop sequence (haplotypes) from the control region of mtDNA from 709 white sturgeon sampled at 18 locations
throughout the Columbia River Basin. Locations (n = # of fish
sampled) on the Columbia River included: Columbia estuary
(n = 41), Lower Columbia River (n = 46), The Dalles Reservoir
(n = 49), John Day Reservoir (n = 21), McNary Reservoir (n = 53),
Priest Rapids Reservoir (n = 4), Wanapum Reservoir (n = 19), Rock
Island Reservoir (n = 4), Chief Joseph Reservoir (n = 7), and Grand
Coulee Reservoir i.e., Lake Roosevelt (n = 62). Locations on the
Snake River included: Lower Monumental Reservoir (n = 40), Little
Goose Reservoir (n = 57), Lower Granite Reservoir (n = 42), Hells
Canyon – free flowing reach below Hells Canyon Dam (n = 46),
Brownlee Reservoir (n = 36) and C. J. Strike Reservoir (n = 69).
Locations on the Kootenai River included: Kootenay Lake, British
Columbia (n = 47) and Kootenai River, Idaho (n = 66). Eight haplotypes were observed. The most common haplotype (LV-01) was
found in 54.9% of all the sturgeon sampled and was found in some
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sturgeon from all of the populations sampled: Columbia estuary
(24.2%), Lower Columbia (15.2%), The Dalles (40.8%), John Day
(42.9%), McNary (49.1%), Priest Rapids (100%), Wanapum (78.9%),
Rock Island (50%), Chief Joseph (100%), and Lake Roosevelt
(56.5%), Lower Monumental (75.0%), Little Goose (56.1%), Lower
Granite (59.5%), Hells Canyon (58.7%), Brownlee (69.4%) and
C. J. Strike (88.4%), Kootenay Lake (54.9%) and Kootenai River
(43.9%). The next two most common haplotypes (LV-02 and LV03) were found respectively in 24.4% and 11.4% of all sturgeon from
16 of 18 populations (Anders and Powell 1999). Collectively, the
three most common haplotypes accounted for 90.7% of the variation throughout the Columbia Basin (Anders and Powell 1999).
Samples from the Columbia River Estuary had the greatest diversity of haplotypes (n = 7 of 8). Reduced haplotype diversity was
observed with increased distance from the ocean. However, frequencies of some haplotypes increased whereas others decreased.
The frequency of the most common haplotype (LV-01) increased
with increased distance from the ocean whereas the frequency
of the third most common haplotype (LV-03) decreased with
increased distance from the ocean. The frequency of the second
most common haplotype (LV-02) was relatively uniform among
sites where it was present. White sturgeon haplotype frequencies
at most locations were statistically significantly different from each
other, which supported the hypothesis that some population genetic structuring is present in the Columbia Basin (Anders and
Powell 1999).
Several factors could potentially account for these results. First,
the relatively low diversity of alleles and presence of most common alleles farther upstream from the ocean are consistent with
founder effects observed when an initially low number of a species
colonizes a new geographic area (Anders and Powell 1999). The
Columbia River Estuary and adjacent coastal areas have been suggested as a potential refugia for white sturgeon during Pleistocene
glaciation. This postulated refuge likely harbored a large population of white sturgeon with a relatively large amount of genetic
diversity. Assuming that numerous individuals have remained
in the refuge area and randomly mated (Note: estimates of white
sturgeon abundance in the Columbia River below Bonneville Dam
have been estimated at hundreds of thousands of individuals – see
Distribution section), most of the original genetic variation would
still be present in the geographic proximity of the refuge, whereas
small founding populations containing a smaller portion of the genetic variation may have colonized upstream sites.
A second factor that may explain the present genetic population
structure was related to migration distance and direction (Anders
and Powell 1999). Assuming that prior to dam construction gene
flow was multidirectional (i.e., both upstream and downstream)
and most sturgeon did not migrate long distances upstream, it is
more likely that genetic exchange and mixing might potentially occur between estuarine populations and those occupying the lower
Columbia River below the confluence with the Snake River (as
compared to those in the Upper Columbia and Snake Rivers above
their junction).
Development of the hydropower system probably superimposed additional “artificial selection” effects (Anders and Powell
1999). Sturgeon with unique haplotypes may have been trapped
between dams and become reproductively isolated. Frequencies of
rare haplotypes could have potentially changed rapidly, similar to a
founder effect. Additionally, dams have replaced multidirectional
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gene flow with unidirectional (downstream) gene flow since fish
ladders do not pass white sturgeon upstream effectively.
Tagging and radio-tracking investigations conducted in the
Sacramento (Pycha 1956; Chadwick 1959; Miller 1972; Kohlhorst
et al. 1991), Columbia (Bajkov 1951; Coon 1978; Galbreath 1985;
Anders 1991; Brannon and Setter 1992; Devore and Grimes 1993;
North et al. 1993; Hildebrand et al. 1995; Everett and Tuell 2001;
Paragamian and Krause 2001), and Fraser (Semakula and Larkin
1968; McDonald et al. 1987; Swiatkiewcz et al. 1989b) basins have
revealed that white sturgeon are rather sedentary. Although hydroelectric dams have partitioned their habitat and may be contributing to this behavior in the Columbia Basin at the present
time, most individuals within a reservoir have a narrow home
range that does not even encompass the entire reservoir available
to them. For example, Hildebrand et al. (1999) reported that of 386
white sturgeon tag recaptures made in the upper Columbia River
between 1995 and 2000, 98% moved less than 10 km despite the
fact that they could have potentially migrated across a distance of
300 km between Grand Coulee and Keenlyside Dams (which included 225 km of lentic habitat and 75 km of lotic habitat). Radio
and sonic telemetry results confirmed that most of these sturgeon
were sedentary (Brannon and Setter 1992; Hildebrand et al. 1999).
However, a few individuals in each reservoir moved up and
down the entire length of the impoundment. Usually upstream
(spawning) movements tended to occur in the spring and downstream (post spawning) movements tended to occur in the fall,
although this may be an oversimplification because sturgeon that
moved around a lot may also have been searching for suitable foraging areas.
Movement out of a reservoir in either upstream or downstream
directions through fish ladders was a rare event. Even where populations were relatively large in the lower Columbia River below
Bonneville Dam and in Bonneville, the Dalles and John Day pools
(see Distribution section for details), the number of fish counted
in fish ladder observation windows was low. For example, from
1986 through 1991, a combined total of fewer than 3,500 white
sturgeon were counted passing through ladders at Bonneville, the
Dalles and John Day dams (Warren and Beckman 1993). This compared to a combined white sturgeon abundance estimate ranging
from 199,500 to 564,600 in these reaches of the Columbia River.
Assuming that only 10 percent of the white sturgeon spawned each
year a total of 119,700 to 338,600 sturgeon would have been reproductively mature over the 6 year period and the percentage of these
counted passing the ladders was 1.0–2.9%.
In the Fraser, Sacramento and lower Columbia River below
Bonneville Dam, reproductively mature white sturgeon tended to
move upstream to spawn in May and June, and downstream after
spawning. This too may be an oversimplification because sturgeon
in these systems have also been reported to migrate upstream in the
fall following Pacific salmon and downstream during the winter to
consume smelt, which migrate into tributaries of the lower portions
of these rivers in December and January. In a few instances white
sturgeon have been documented to migrate between the major river
basins. See sections on Food Habits and Behavior and Ecology for
more details about each of the specific behaviors described above.
Anders (2002) also provided a summary of tagging and radiotracking studies that have been conducted on white sturgeon in
the Columbia Basin. Collectively, these results indicated that white
sturgeon may not be as mobile as many early papers intimated.
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Rather, it is possible that the usual behavior of most white sturgeon in a particular geographic area was to remain continuously
there as long as the food supply was adequate. This seems like a
reasonable assumption since obstacles such as Celilo Falls and
Kettle Falls and numerous treacherous rapids probably impeded
(but did not block) migration to a certain extent. Since sturgeon
behaving in this manner were somewhat reproductively isolated,
because it was more likely they would spawn with each other than
sturgeon from another geographic area, this could account for the
unique alleles found in particular geographic areas. However, as
indicated by both tagging studies and genetic investigations, some
individuals appeared to be highly mobile (even moving between
river basins) which caused substantial gene flow between sturgeon
populations at upstream and downstream locations within a river
(and even those occupying different river systems). This accounts
for the large numbers of common alleles found in white sturgeon
from different river systems and from different geographic areas
within a river system. Dams have likely reduced the amount of this
gene flow to a trickle.

WHITE STURGEON MANAGEMENT
(COLUMBIA BASIN)
Sturgeon fisheries throughout the world have been decimated by
overexploitation and habitat degradation. Of the 24 extant species,
18 are endangered and 6 of these are near extinction (Birstein 1993;
Birstein et al. 1997). In part, this is because sturgeon is a valuable
commodity. The roe and flesh of a single eight foot sturgeon was
estimated to be worth $1,500 (in 1987 US dollars) on the black market (Birstein 1993). It is, therefore, interesting that in the Columbia
Basin, between 1865 and 1888, sturgeon were considered a nuisance
species because they became entangled in and damaged salmon
gill nets. Commercial salmon fisherman clubbed sturgeon to death
and threw them overboard.
Phillips (1876) wrote:
“The sturgeon of the Pacific coast is dreaded by the
salmon-fisherman in the Columbia River as he [has] a
dead weight of some 1200 lbs and [can barrel] through a
series of nets like an iron-clad.”
Collins (1892) noted,
“The fish wheels often take in a day, many tons of sturgeon less than 22.5 kg in weight. Such are not marketable
and are now thrown back [dead] into the rivers. Their
utilization would be a boon to the fisherman for [their
carcasses] now help to contaminate the water. Many sturgeons are also taken near the mouth of the Columbia in
pond nets and gill nets. Their size and strength often enables them to tear the nets in their efforts to get free. They
are, therefore, considered as pests to the fisherman of the
lower river, who never save such fish, but generally knock
them on the head and throw them back into the water.”
Mr. M. J. Kinney of Astoria, Oregon, in a letter to the US Fish
Commission in 1894 wrote,
“For years every sturgeon taken was mutilated or killed
with an axe and thrown back into the water. The shores
of the river [were] lined with dead sturgeon and numbers
could always be seen floating down the river.”

Intensive commercial harvest of white sturgeon began on the
Columbia River in 1888. Caviar and flesh were sold at 5 cents and 3
cents per pound respectively to markets in New York, Boston and
Chicago. Most of the roe was sent to Hamburg, Germany. Sturgeon
bladders were sold for 5 cents to make a gelatin called isinglass.
The commercial fishery peaked in 1892 when 37,000 fish with an
average length of 2.1 meters and weight of 67.5 kg each, and combined weight of 2.4 million kg were harvested (Craig and Hacker
1940). Individual weights ranged from 22.5–225 kg. Within four
years, all the large fish were gone. In 1899, only 1,330 fish with an
average weight of 22.5–27.0 kg and a combined weight of 33,250 kg
were harvested (Craig and Hacker 1940).
Legislation was enacted in Washington and Oregon to reduce
harvest. Protective regulations allowed sturgeon populations to
rebuild so that the 10 year catch between 1975 and 1984 averaged
about 40,000 sturgeon per year, with a ratio of about 3 : 1 sport to
commercial landings (Galbreath 1985). By 1987 commercial fisherman and sport anglers harvested about 11,600 and 60,400 sturgeon
respectively below Bonneville dam. However, the total weight of the
catch was only about ¼ that of the peak catch in 1892. Reiman and
Beamesderfer (1990) warned that harvests were too high, prompting additional restrictions on sport and commercial harvest. By 1991,
the estimated commercial and recreational harvest had declined to
3,800 and 22,700 white sturgeon respectively. The Washington and
Oregon Departments of Fish and Wildlife enacted progressively
more stringent harvest regulations during the next several years.
The daily bag limits for sport anglers was reduced to two fish per
day in 1991 and one fish per day in 1997. Annual sport fishing bag
limits for sturgeon were reduced from 300 before 1989 to 15 in 1989,
to 10 in 1994. In 1994, a slot limit was established of 42–66 inches.
Sturgeon had to be within this range to be legally harvested.
The theory behind establishment of the slot limit was that the
upper limit protected the largest, most fecund individuals in the
population, which would potentially allow for rapid rebuilding of
the population. The lower limit helped to insure that each individual would survive to spawn at least once and, thus, contribute its
genes to the white sturgeon genome, which maintains the genetic
variability of the population.
By 1997, sport harvest was 32,800 and commercial harvest was
13,000 white sturgeon below Bonneville Dam (ODFW / WDFW
2000). In 1999, maximum total harvest ceiling was set at 50,000
white sturgeon (40,000 by sport anglers and 10,000 by commercial
fishermen).
In 2000, fishing below Bonneville Dam, where most spawning
occurs, was closed during the spawning season between May 1 and
July 15, and a mechanism for emergency in-season closure was established whenever actual harvest began to approach the harvest
ceiling. In 2000, anglers annual bag limit was reduced to 10 fish
combined for the two states. In 2000, sport harvest was 40,500 and
commercial harvest was 10,900 white sturgeon below Bonneville
Dam (ODFW / WDFW 2003).
Above Bonneville Dam, similar annual bag limits and slot limits were established and individual harvest ceilings were set for
Bonneville, the Dalles and John Day Reservoirs. The harvest ceilings were 2,850 (1,300 allocated to Treaty Indian commercial fishermen and 1,520 to non-Indian sport anglers) in Bonneville Reservoir;
1,600–2,000 (1,000–1,200 allocated to Treaty Indians and 600–800
to sport anglers) in the Dalles Reservoir; and 1,720 (1,160 allocated to Treaty Indians and 560 to sport anglers) in the John Day
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Table 8.1

Annual ceiling targets and catch of white sturgeon in Bonneville, The Dalles, and John Day reservoirs 1995–2009 (Data from
ODFW/WDFW 2010a).
Bonneville Reservoir
Indian
Sport Commercial
Harvest
Harvest

The Dalles Reservoir

Year

Ceiling
Target

Total

Ceiling
Target

1995

2,820

1,370

1,420

2,790

1,800

1996

2,820

1,353

1,005

2,358

1997

2,820

1,463

1,852

3,315

1998

2,820

1,626

1,462

1999

2,820

1,235

2000

2,820

1,262

2001

2,820

1,426

2002

2,820

1,560

2003

1,100

2004
2005

Indian
Sport Commercial
Harvest
Harvest

Indian
Sport Commercial
Harvest
Harvest
Total

Total

Ceiling
Target

360

1,720

230

310

1,720

62

360

422

498

676

1,720

464

1,260

1,724

857

1,108

1,965

1,720

593

1,100

1,693

1,800

695

1,051

1,746

1,720

422

760

1,182

1,800

809

1,342

2,151

1,720

434

788

1,222

2,713

1,800

677

1,215

1,892

1,720

299

755

1,054

2,032

1,800

878

1,152

2,030

500

187

326

513

1,921

1,300

447

811

1,258

500

186

251

437

464

1,316

1,300

530

975

1,505

500

229

309

538

550

1,138

1,300

384

809

1,193

500

132

360

492

727

153

880

650

93

397

490

500

183

312

495

1,100

682

285

967

650

108

607

715

500

249

131

380

1,100

841

744

1,585

650

128

571

699

500

164

277

441

2,820

697

409

1,106

1,300

232

899

1,131

500

148

325

473

50

310

1,800

80

1,800

178

3,088

1,800

1,280

2,515

1,165

2,427

1,287
472

1,542

379

1,100

852

1,100

588

2006

1,100

2007
2008
2009

Reservoir. In 2004, the harvest ceilings were reduced to 1,100 in
Bonneville Reservoir (400 allocated to Treaty of Indian commercial
fisherman and 700 to sport anglers), 1,300 in The Dalles Reservoir
(900 allocated to Treaty Indian commercial fisherman and 400 to
sport anglers), and 500 in the John Day Reservoir (335 allocated to
Treaty Indian commercial fisherman and 165 to sport anglers). In
2000, white sturgeon harvest ceilings were reduced again in The
Dalles Reservoir to 650 (550 allocated to Treaty Indian commercial
fisherman and 100 to sport anglers). Non-Indian sport harvest and
Treaty Indian commercial harvest and subsistence in each reservoir
from 1995–2009 are recorded in Table 8.1. Since the maximum harvest levels were at or below the harvest ceiling targets for most years,
or only slightly exceeded in a few years, these fisheries appear to be
well regulated. The fisheries are closed when actual harvest exceeds
the harvest ceilings. In 1992, recreational, commercial and Treaty
Indian sturgeon fisheries in the Columbia River from the mouth
to McNary Dam were valued at $10.1 million annually (Tracy 1993).
Upstream from Priest Rapids Dam on the Columbia River
and Lower Granite Dam on the Snake River, catch-and-release
only regulations have been in effect since 1996. White sturgeon
are found in most reservoirs of the Columbia River above Priest
Rapids Dam. The largest population occurs in Lake Roosevelt and
the free-flowing segment upstream from Lake Roosevelt in British
Columbia (between Grand Coulee and Hugh Keenlyside Dams).
This population has been in precipitous decline since about 1980.
In 1989, a one fish daily bag limit and 48 minimum to 66 inch
maximum legal size slot limit were enacted for Lake Roosevelt.
Recreational harvest of white sturgeon in Lake Roosevelt was
curtailed in 1995. Catch and release angling was permitted until
2002, when the fishery was closed. Despite these actions, the Lake
Roosevelt population is still in decline. (See more about this in
sturgeon distribution section.)
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John Day Reservoir

90

310

400

NATURAL HISTORY
Age, Growth, and Reproduction
White sturgeon spawn from late May into July, migrating upstream
to spawn in deep holes with steeply sloping shorelines below rapids,
waterfalls and dams (McCabe and Tracy 1994; Parsley and Beckman
1994; Parsley and Kappenmann 2000; Paragamian and Wakkinen 2001,
2002; Paragamian et al. 2002). In the upper Columbia River, British
Columbia, white sturgeon spawned from about mid-June to late July at
temperatures of 14–21°C (Hildebrand et al. 1999). All spawning events
occurred on the descending limb of the spring hydrograph. Eggs were
deposited in areas of high velocity (> 10 cm ⁄ sec) over cobble and
boulder substrate at depths of 3.0–5.0 meters (Hildebrand et al. 1999).
The spawning behavior of white sturgeon has not been described, but it is probable that several males attend a single female
because population sex ratios are about 2.5–3 males per female and
males spawn more often than females. Females broadcast demersal,
adhesive eggs over rock, rubble or rip-rap substrate (Figure 8.4).
Other species, such as lake sturgeon (Acipenser fulvescens), exhibit
spectacular mating rituals. The female cavorts with numerous
males; both sexes splashing and leaping out of the water to make
noisy belly flops. White sturgeon appear to be more circumspect in
their spawning behavior.
Optimal temperatures for incubation of white sturgeon eggs
was found to be 14–16°C (Wang et al. 1985). Fertilized eggs stick
to rocks and incubate 7–8 days at 14–16°C before hatching. After
hatching, yolk sac fry swim up into the water column and continue
to draw nourishment from their yolk sac for 8–14 days. They begin to actively feed at about 20–25 days after completely absorbing
their yolk sac. They have a full compliment of scutes and fin rays
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Figure 8.4

2–3 year intervals, females at 4–5 year intervals, so on the spawning ground males outnumbered females by 1.5–2.0 : 1 (Howell and
McLellan 2006). This estimate was based upon surgical biopsies
and histological examination of the reproductive stage of eggs and
sperm from randomly collected fish > 1.67 m FL in the population.
This analysis revealed that approximately 14% of females and 21%
of males screened would have spawned during the year in which
they were examined (Howell and McLellan 2006). In 2005, 14.3%
of 69 white sturgeon > 1.67 m FL screened were in prespawning
condition (Howell and McLellan 2006). These results suggest that
females would spawn about once every seven years and males
once every 4–5 years; however they were deemed to overestimate
the refactory period between spawning events because the investigators did not sample fish on the spawning grounds where the
proportion of reproductively mature fish would be expected to be
highest. Therefore, the numbers were corrected to account for this
bias. Fecundity of a gravid 2.17 m FL, 74.9 kg female from Lake
Roosevelt that had on ovary weight of 14.14 kg was measured at
782,922 eggs (Howell and McLellan 2006).
Sturgeons are the largest freshwater or anadromous fishes in
the world. The beluga sturgeon (Huso huso) of the Volga River attained a maximum length of about 8.0 m and weight of 1,297 kg.
The white sturgeon, the largest freshwater fish in North America,
attained a maximum length of about 6 m and weight of about 850–
900 kg. Fur trapper Alexander Ross (1849 : 108) reported a white
sturgeon measuring 4.2 m and weighing 514 kg from the Columbia
River. A large white sturgeon captured in the Snake River, Idaho
in 1928, weighed 675 kg and measured about 5.6 m in length
(Anderson 1988). A white sturgeon captured in the Fraser River,
British Columbia on 14 August 1897, measured 3.8 m and weighed
624 kg (Scott and Crossman 1973).
Gudger (1934) listed some records of other large white sturgeon
from the Columbia Basin, including:

Adhesive white sturgeon eggs sticking to rocks,
which prevents them from becoming buried in
fine sediments.

and have completed larval development by this time (Brannon et
al. 1985, Contour et al. 1988; Muir et al. 2000).
The maximum life expectancy of white sturgeon is approximately 100 years. The oldest specimen recorded to date (from Lake
Roosevelt) had a fork length of 2.7 m and was aged at 96 years; however specimens twice this length were recorded in the historical fisheries. White sturgeon attain sexual maturity at about age 9–11 (males)
and 12–32 (females). They are iteroparous but after spawning it takes
several years before they can develop a sufficient store of gametes
to spawn again, probably about 2–5 years for males and up to 4–10
years for females. Sturgeon have enormous fecundity: about 300,000
eggs in a 1.1 m long female to 4.7 million eggs in a 2.8 m long female. Scott and Crossman (1973) noted that ovary weight can reach
112.5 kg. White sturgeon grow rapidly, typically attaining lengths of
about 30 cm by the end of their first year. After this, until age 30–35
they grow about 5–8 cm per year. After age 35, growth slows to about
1–3 cm per year and growth is mainly added by weight.
In Lake Roosevelt, the white sturgeon population was recently
estimated at 2,037 individuals > 0.7 m FL (Howell and McLellan
2006). Sixteen hundred of them were > 1.67 m FL, the size at which
they attained sexual maturity. Of these, approximately 90–300 became sexually mature in a given year and then experienced a refractive period before they could spawn again. The male to female
sex ratio in the population was about 50 : 50. Males reproduced at

1.

An 863 kg (1,900 lb)specimen caught at Astoria,
Oregon in 1892 and exhibited at the World Fair in
Chicago. (See also Jordan et al. 1930).

2.

Two specimens from the lower Yakima River that
measured 3.5 m and 3.6 m and weighed 372 and 495
kg, respectively.

3.

A 3.8 m long, 578 kg specimen, that contained 56 kg
of roe, taken in June 1912 at Vancouver, Washington.

Historical photographs of large sturgeon from the Columbia
and Snake rivers are shown in Figure 8.5 and 8.6.
Typical maximum length and weights attained by white sturgeon in recent years was about 2.7–3.2 m and 135–225 kg. White
sturgeon that have access to saltwater grow faster than populations
that are strictly freshwater and those in the four lower reservoirs of
the Columbia River grow faster than sturgeon found in the upper
reaches of the river. For example, an 82 year old specimen collected
in the lower river measured 3.5 m in fork length (Brown 1976;
Wydoski and Whitney 1979) whereas the 96 year old specimen
from Lake Roosevelt was only 2.6 m. Growth of white sturgeon,
recorded in Table 8.2, was based on aging and back-calculating
lengths from a thin section of the first bony pectoral ray.
Paragamian and Beamesderfer (2003) reported that this technique underestimated the true age by a factor of 1.5–2.0. They compared growth back calculated from annular marks on fin rays to
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Figure 8.5
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Historical photograph of a large white sturgeon, from the Columbia River, Oregon. Photograph courtesy of Oregon
Historical Society. Image No. bb006315.
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Figure 8.6

A 682 kg white sturgeon collected near Payette, Idaho circa 1911. Photograph courtesy of Oregon Historical Society. Image
No. 34255.

growth of tagged sturgeon marked and recaptured on the Kootenai
River, Idaho over a period of 30 years. The annual growth from
back-calculation was consistently greater than growth estimated
from tag recapture data, indicating the ‘annular’ marks on fin rays
may represent more than one years growth. Rien and Beamesderfer
(1994) also reported that the fin ray method consistently underestimated the true age of larger-sized fish.
Galbreath (1985) reported that tagged white sturgeon in the lower
Columbia River grew an average of 10 cm ⁄ year. In Lake Roosevelt,
two tagged adult white sturgeon grew at an average of 5.4 and
5.0 cm ⁄ year (Howell and McLellan 2005). The first fish was captured
at Marcus Island in 1998 (FL = 141 cm) and recaptured at the same
location in 2003 (FL = 168 cm). The second fish was tagged in 1993
(FL = 150 cm) and recaptured at Marcus Island in 2003 (FL = 200 cm).

Food Habits
Juvenile sturgeon eat a variety of benthic macroinvertebrates, especially scuds and aquatic insect larvae, whereas subadult and adult
sturgeon shift to a more piscivorous diet. Larval and young-ofthe-year white sturgeon (n = 352) in the lower Columbia River fed
primarily on amphipod crustaceans (scuds), chironomid pupae
and larvae, cyclopoid copepods, cladocerans (mostly Daphnia sp.),
ostracods, bivalve mollusks (Corbicula flumminea), oligochaetes,
isopods, hemipterans, opossum shrimp (Neomysis mercedis), and
insects (Muir et al. 2000). Juvenile white sturgeon (1–5 years old)
(n = 292) ate scuds, bivalve mollusks, fish eggs, chironomid larvae and pupae, opossum shrimp, hemipterans and fish (Muir et
al. 1988; McCabe et al. 1993). Corbicula flumminea was by far the

most important item in the diet accounting for 45–83% of the total
stomach contents at all these life stages.
Stomachs of nine white sturgeon, 341–769 mm TL, from the
Hanford Reach of the Columbia River contained mainly fish (30%
by volume) and midge (Chironomidae) larvae (17%) (Gray and
Dauble 1976b). Fish prey occurred in the diets of 67 percent and
midges occurred in 56 percent of the sturgeon examined. Types
of fish eaten included juvenile sucker (Catostomidae), whitefish
fry (Salmonidae: Coregoninae), and sculpin (Cottidae). Other
food of these sturgeon included signal crayfish (Pacifasticus lenisculus); midge (Chironomidae) pupae, caddisfly (Trichoptera)
larvae and pupae, periphyton and filamentous algae (Gray and
Dauble 1976b) Round worms (Nematoda) were also found in
their stomachs.
Subadult and adult white sturgeon are opportunistic omnivores. They use their protrusible mouth to vacuum the bottom, eating whatever live or dead fish is most abundant. Species
eaten by sturgeon include: eulachon, lampreys, salmon, whitefish, three-spined stickleback, sculpins, starry flounder, herring,
striped bass, sucker, northern pikeminnow, smelt, carp, anchovy
and even other sturgeon (Scott and Crossman 1973; Moyle 1976;
Wydoski and Whitney 1979). It has been speculated that nonspawning sturgeon in the Columbia River historically migrated
upstream in the fall to exploit dying salmon and migrated downstream in the winter and early spring to exploit eulachon (smelt)
runs into lower river tributaries (Bajkov 1951; Haynes et al. 1978).
Besides fish, adult sturgeon ate a variety of other prey including:
mollusks (clams, snails), crustaceans (crayfish, crab, shrimp, amphipods, isopods), aquatic insects (chironomids), and amphib-
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Table 8.2

Growth of white sturgeon based on aging pectoral fin rays
Fork lengths (cm) at age

Location

1

5

10

15

20

25

30

35

Fraser River, BC¹

23

48

76

99

127

160

185

203

L. Columbia River, WA²

28

66

121

163

178

191

234

L. Columbia River, WA

33

64

94

122

147

168

188

Bonneville Reservoir

28

51

79

104

122

147

165

Dalles Reservoir

33

56

94

119

145

163

185

San Pablo Bay, CA³

30

81

117

145

178

203

241

Lake Roosevelt, WA⁴

89

124

140

160

175

185

Columbia River, BC⁵

89

102

119

158

160

165

79

104

135

160

178

191

Snake River, ID⁶

15

66

40

50

60

70

80

96

208
323
213

236

249

201

221

231

244

239

269

201

References: ¹Semakula (1963), Semakula and Larkin (1968); ²Bajkov (1951); ³Chadwick (1959); ⁴DeVore (2000); ⁵Hildebrand (1991); ⁶Coon (1978)

ians (frogs). One white sturgeon stomach even contained a domestic cat (Carlander 1969).

Behavior and Ecology
A few white sturgeon travel extraordinary distances. For example,
a white sturgeon tagged in Bristol Bay, Alaska by Japanese investigators in 1998 was recaptured by an angler in the Columbia River
below Bonneville Dam on 22 September 2001. The fish measured
10.6 ft at the time of recapture (J. Larkin, Cheney, Washington,
pers. comm.). The fish traveled approximately 3,250 km between
the points of capture and recapture. However, long migrations by
Columbia River white sturgeon are unusual.
From 1947–1950, about 4,000 white sturgeon were captured,
tagged and released in the Columbia River at rkm 160. The
majority of recaptures were made close to the release site but
some were recaptured 160 km downstream in the Columbia
River estuary. Only one was captured outside of the Columbia
River system, in Willapa Bay, Washington, about 320 kilometers
from the release site (Bajkov 1951). In another study, over a 22
year period (1977–1998), 23 of 471 white sturgeon tagged in the
lower Columbia River were recaptured at locations outside of the
Columbia Basin as distant as the Sacramento River, California,
Puget Sound, Washington and the Fraser River, British Columbia
(DeVore et al. 1999b).
The eruption of Mount St. Helens on May 18, 1980 affected the
behavior of white sturgeon in the lower Columbia River (Galbreath
1985). From 1976–1983, 11,519 white sturgeon were tagged in the
lower Columbia River and 1,141 were subsequently recaptured.
Of these 526 recoveries were made prior to the Mount St. Helens
eruption, of which only 4 (< 1%) were from outside the Columbia
River (e.g., from Yaquina Bay, Oregon and Neah Bay, Washington).
From May 18, 1980 through December 1982, 392 recoveries were
made with 36 (9.2%) from outside the Columbia River. One of
these travelled a distance of 608 km to Puget Sound in 459 days
(Galbreath 1985).Apparently, the high sediment load following the
eruption temporarily drove sturgeon out of the Columbia River.
Similar results were found with white sturgeon tagged in San
Pablo Bay, Sacramento River Estuary, California. The majority
were recaptured in the same general area where they were initially
586

tagged. However, some migrated up the Sacramento River during
the spawning season and one traveled 1,088 km to the mouth of
the Columbia River (Chadwick 1959).
Collectively these observations indicated that a portion of the
white sturgeon that resided in the lower Columbia and other large
river systems were anadromous while others remained continuously within freshwater. Those that entered salt water tended to
remain in the estuary close to the parent river. It is not known if
long-distance movements represented a directed migration or random wandering but these types of movements probably helped to
increase gene flow and maintain genetic variation when the rivers
were still free-flowing.
Conventional tagging and radio telemetry studies in Columbia
and Snake river reservoirs suggest that white sturgeon are relatively
sedentary and have a rather narrow home range between spawning cycles, although they sometimes wander extensively, traveling the length of a reservoir in search of food or spawning sites
(Coon 1978, Hildebrand 1991, Hildebrand et al. 1995, Ort et al. 1995;
Parsley and Kappenmann 2000). For example, in Lake Roosevelt,
Brannon and Setter (1992) radio tracked six white sturgeon captured at Marcus Island (near Kettle Falls, Washington) that were
repeatedly found there. One of the fish was tracked for 15 months
and located 22 times, all within ± 8 km of Marcus Island. Another
was tracked for 16 months and located 17 times, all within ± 2 km
of Marcus. Other sturgeon tracked in upper Lake Roosevelt and
the adjoining free-flowing Columbia River in Canada were mobile,
traveling as much as 64 km from their release point (Hildebrand
1991, Brannon and Setter 1992, Hildebrand et al. 1995).
From 1990–1995, white sturgeon were tagged in the Columbia
River between the international border and Hugh Keenlyside Dam
(Hildebrand et al. 1999). During this interval 386 recaptures were
made, with 98% moving less than 10 km between their capture and
recapture location (Hildebrand et al. 1999). Radio and sonic tagged
sturgeon moved similar distances. The furthest downstream a sturgeon released in British Columbia was captured was near Kettle
Falls, Washington.
In Bonneville, the Dalles and John Day reservoirs between 1987
and 1991, a total of 7,351 sturgeon were captured using baited set
lines, tagged with individually numbered tags and released at the
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capture site (DeVore et al. 1995). A total of 635 of these tagged fish
were subsequently recaptured; 67% of these were recovered within
± 10 km of the original capture site, but one was captured 152 km
away. Fish were seldom recaptured in a reservoir other than the one
it was originally captured in. Only 27 of the 635 fish (4%) moved
past a dam (26 moved downstream and 1 moved upstream), indicating that these impoundments interfered with free movement of fish.
White sturgeon preferred riverine to reservoir habitat. In the
Columbia and Snake Rivers, they were captured more frequently
toward the tailrace of the upstream dam than in the forebay of the
downstream dam. This distribution was observed in the Columbia
River at Bonneville (Lake Bonneville), the Dalles (Lake Celilo),
John Day (Lake Umatilla), McNary (Lake Wallula and adjacent
free-flowing Hanford Reach), Priest Rapids, Wanapum, Rocky
Reach (Lake Entiat), Chief Joseph (Lake Rufus Woods), and
Grand Coulee (Lake Roosevelt and adjacent free-flowing reach
between the international border and Hugh Keenleyside Dam,
British Columbia) reservoirs (Haynes and Gray 1981; Haynes et
al. 1978; North et al. 1993; Parsley and Beckman 1994; DeVore et al.
2000; Golder Associates 2003a, 2003b). This distribution was also
observed in the Snake River at Lower Granite Reservoir and adjacent free-flowing Hells Canyon Reach below Hells Canyon Dam
(Coon et al. 1977; Cochnauer et al. 1985; Lukens 1985; LePla et al.
2001). Sturgeon were also concentrated at the confluence of larger
tributaries. Tailraces and tributary mouths probably have higher
concentrations of food resources than other locations, so sturgeon
distribution may be related to prey distribution. Within the riverine segments, sturgeon occupied deep pools with relatively low
current velocity that minimized energy expenditures to maintain
their position (Hildebrand 1991; Brannon and Setter 1992; North
et al. 1993; Hildebrand et al. 1995).
Indians fished for sturgeon at Kettle Falls and at the mouth of
the Spokane River. Members of the Spokane and Sanpoil tribes
congregated at a communal fishing site at the confluence of the
Spokane and Columbia Rivers from April to early June to spear
sturgeon that were migrating over a rapid into the Spokane River
(Ostermann 1995; Ross 2011). They used articulated harpoons
with tips that broke off but were attached to a coil of rope. After
a sturgeon had been impaled, the men took turns playing the fish
until it was exhausted and could be brought into the shallows to
be dispatched. Plateau Indians valued sturgeon for their meat and
fat deposits. Fat drippings were used as a base for mixing yellow
and red ochre paints (Ross 1990, 2011) and as a paste for combining salmon, berries and nuts into a dough that was subsequently
pounded into pemmican.
White sturgeon from the Hanford Reach of the Columbia River
accumulated radioactive elements produced by nuclear reactors
in their tissues (Dauble and Poston 1994). The first reactor at the
Hanford Site, constructed as part of the Manhattan Project which
produced the first atomic bombs, became operational in 1944.
From 1944–1971, seven additional plutonium production reactors were constructed that discharged radioactive cooling water
directly into the Columbia River. During the period the reactors
were operating, white sturgeon contained substantial burdens of
radioactive elements, especially ³²P (Phosphorus), ⁶⁵Zn (Zinc)
and ⁵¹Cr (Chromium). For example, white sturgeon muscle tissue
contained 21,000 Bq per kg ³²P, 104 Bq per kg ⁵¹Cr and 330 Bq
1 kg ⁶⁵Zn in 1966–1967, during the peak of the reactor operation
(Dauble and Poston 1994). After 1971, the reactors were gradually

decommissioned; the last (N-reactor) ceasing operation in 1989.
In 1989–1990, ³²P, ⁶⁵Zn and ⁵¹Cr could not be detected in tissues of
white sturgeon obtained from Hanford Reach, and concentrations
of other industrial radionucleides were comparable to those found
in tissue of white sturgeon obtained from one location upstream
from the Hanford Site (Lake Roosevelt) and two locations downstream from the Hanford site (Dalles Reservoir and Columbia
River below Bonneville Dam) (Dauble and Poston 1994).
White sturgeon are highly susceptible to gas bubble trauma
during their larval stages. Their swim bladders become overinflated when they are subjected to elevated levels of dissolved gas
(Counihan et al. 1998). When this happens, they are lifted to the
surface and float upside down, which increases their susceptibility
to predation.
Ruer et al. (1987) and Crocker and Chech (1997) described the
metabolism of white sturgeon under varying temperature and
oxygen conditions. Bevelhimer (2002) developed a bioenergetics model for white sturgeon and used it to assess differences in
growth and reproduction of white sturgeon living in Snake River
reservoirs with varying annual thermal regimes. The model predicted that white sturgeon would spawn at an earlier age (age
15 -v- 19) and produce more eggs by age 33 (3.3 million -v- 1.4 million) in the tailwaters of a reservoir (Bliss) with low summer temperatures (19ºC) as compared the tailwater of a reservoir (Hells
Canyon) with high summer temperature (22ºC).
Geist et al. (2005) investigated the movement, swimming speed
and oxygen consumption of juvenile white sturgeon in response to
changing current velocity using a combination of laboratory respirometry investigations coupled with field studies that employed
electromyogram sonic telemetry. The purpose of their study was
to determine how juvenile white sturgeon responded to fluctuations in water current velocity caused by load-following (electrical
load generated in response to moment-to-moment power needs).
Respirometry tests indicated that juvenile white sturgeon, 600–
800 mm FL, where not strong swimmers. They were unable to swim
at speeds of 2 BL ⁄ S (body lengths ⁄ sec). At high water velocity, the
fish flattened themselves to conform with the bottom of the swim
tube and extended their large pectoral fins. The fish were thus able
to maintain their position without swimming, even at high velocity. Sonic tracking studies below Hells Canyon Dam indicated that
even short duration high flows restricted the movement of juvenile
white sturgeon but did not result in an increase in energy expenditure, possibly because of these morphological and behavioral adaptations to living in a high velocity environment (Geist et al. 2005).
McEnroe and Cech (1985) investigated osmoregulation in juvenile and adult white sturgeon. The ability of juvenile white sturgeon to regulate blood serum osmotic concentration was limited.
Juveniles were unable to tolerate an abrupt transfer from freshwater to 15 ‰ salinity (less than half full strength seawater which
is 35 ‰) until they were about 10 g. Juvenile sturgeon weighing
5–10 g and acclimated to 15 ‰ seawater were unable to survive an
abrupt transfer to 25 ‰. Young adult sturgeon (about 1 year old)
survived in seawater (25 ‰ or 35 ‰) and regulated their blood
serum osmotic concentration in fresh and saltwater.
Sturgeon eggs are eaten by bottom dwelling fish such as sculpin
and suckers, and occasionally appear in the diet of predators such
as northern pikeminnow (Anders and Richards 1994). In 1994 and
1995, a total of 428 naturally spawned white sturgeon eggs were collected in the Kootenai River. Of these, 376 (88%) were collected on
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egg mats and 52 (12%) were collected from the stomachs of 628 predator fish (northern pikeminnow, peamouth, and suckers)(Anders
1994a, 1994b, 1996). Prickly sculpin were documented to consume
white sturgeon eggs and larvae in laboratory (Gadomski and Parsley
2005) and field (Miller and Beckman 1996) settings. Largescale suckers, peamouth and carp also consumed white sturgeon eggs (Miller
and Beckman 1996). Adults are also somewhat prone to attack by
sea lampreys but their large size, bony plates and sandpaper skin
makes them impervious to most predators. Their primary ecological role may be related to their scavenger-like eating habits, in which
they recycle carcasses. Large adults and smaller sized juveniles in
the Columbia River are subject to predation by sea lions (see further
discussion about this in distribution and stock status).
In British Columbia, survival of stocked one year old sturgeon
to age 2 was about 30%. From age 2 to age 3 survival was 70%. One
documented predator of these one year old white sturgeon was
walleye. In 2005, a British Columbia angler caught a 713 mm TL,
4.1 kg walleye with three age 1 (about 185 mm TL) white sturgeon
in its stomach (Hildebrand pers. comm.). Two of them had PIT
tags in their stomachs, indicating that they were recently stocked
one year old hatchery sturgeon. Since not all hatchery fish were PIT
tagged it was assumed that the other sturgeon in the stomach was
also a hatchery fish. Walleye predation on one year old sturgeon
could account for the relatively lower survival rate of one year old
than two year white sturgeon.
Garner (2006) conducted predation trials using walleye (n = 20,
504 ± 39 mm TL) or burbot (n = 12, 539 ± 45 mm TL) predators.
Predators were given a choice of either age 0 white sturgeon larvae
(24 ± 4 mm TL) or age 1 white sturgeon juveniles (173 ± 24 mm TL)
in combination with kokanee (63 ± 8 mm TL) or rainbow trout (65
± 15 mm TL) as prey. One each of the prey species were placed in
the tank with one predator for 72 hours. When age 1 sturgeon were
offered in combination with the other two prey species, walleye
ate the following percentage of prey: white sturgeon (0%), rainbow
trout (55%), and kokanee (55%). When age 0 white sturgeon were
offered in combination with the other prey species, walleye ate
the following percentage of prey: white sturgeon (100%), rainbow
trout (65%), and kokanee (75%). Burbot ate 100% of the rainbow
trout and 100% of the kokanee but 0% of the sturgeon when offered
age 1 sturgeon in combination with the other prey species. Burbot
ate 100% of all three prey species when offered age 0 white sturgeon in combination with the other prey species (Garner 2006).
These results indicated that one factor which may be contributing to the decline of white sturgeon in Lake Roosevelt is predation
by indigenous burbot and non-indigenous walleye predators on
young-of-the-year sturgeon (i.e., age 0 white sturgeon were more
susceptible to predators than age 1 white sturgeon). Abundance of
both walleye and burbot have increased in upper Lake Roosevelt
(i.e., near white sturgeon spawning areas) since 1980 (see chapters
on burbot and walleye for details).
In a second aspect of his study, Garner (2006) offered walleye
and burbot predators either 25 age 0 (53 ± 5 mm TL) white sturgeon
or 25 age 0 (63 ± 8 mm TL) kokanee, and determined how many of
each type of prey were consumed by the predator within two hours.
Each of three walleye consumed all 25 kokanee and all 25 white
sturgeon within two hours. Three burbot consumed an average of
four of the sturgeon offered to them (13 of 75 total sturgeon) and
regurgitated (alive) an average of two of them (5 of 13) over the two
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hour period. These same three burbot ate all of the kokanee (n = 75
total) offered to them within the first 20 minutes of the two hour
period. Thus, walleye (a nonindigenous species) consumed more
age 0 white sturgeon than burbot (an indigenous species that has
coevolved with the white sturgeon in Lake Roosevelt).
Garner (2006) also determined that white sturgeon, a cartilaginous fish) were digested over three times faster than kokanee (a
bony fish) in the guts of walleye held at temperatures of 12°C or
19°C. Age 0 white sturgeon remained identifiable in guts of walleye
for only about 8–16 hours whereas kokanee remained identifiable
for over 24 hours. Thus, the importance of walleye predation on
age 0 white sturgeon may have been overlooked in walleye food
habits studies which typically obtained walleye via gillnets set for
20–24 hours.
Cohen (1997) documented a United States federal prosecution
of members of a poaching ring that killed over 2,000 Columbia
River white sturgeon to obtain 1,462 kg (3,216 lbs) of caviar between 1985 and 1990 for sale to a company in New Jersey. The
poachers sold the caviar for $247,176 ($169.07 ⁄ kg or 76.85 ⁄ lb).
Caviar from white sturgeon sold wholesale for about $89.00 ⁄ lb
and retailed for about $130.00 ⁄ lb. However, the New Jersey caviar
company apparently labeled and sold the Columbia River sturgeon
caviar as Beluga sturgeon caviar imported from Russia, which sold
for $600.00 ⁄ lb and grossed $1.9 million (Cohen 1997). The fake
beluga caviar was sold to customers such as the Waldorf Astoria
restaurant in New York City (Cohen 1997). The president of the
caviar company was sentenced to 18 months in federal prison plus
three years probation and fined $4,175 plus the cost of his imprisonment and probation. The company was ordered to pay $20,625
in additional fines although the judge waived $10,000 of this. One
of the poachers was sentenced to eight months in federal prison
and fined $2,675. His relatively light sentence was the result of a
plea bargain in which he testified against other defendants at the
trial. The prosecutions were filed under the Federal Lacey Act
which prohibits interstate trafficking of fisheries products taken in
violation of any state law.
Stock status, life history and ecology of white sturgeon in the
Columbia River Basin have been investigated in numerous research projects supported by funding from the Bonneville Power
Administration (BPA). These include projects on early life history and genetics (Brannon et al. 1985, 1987), stock identification
(Setter and Brannon 1992), status and habitat requirements in
the Columbia and Snake Rivers (ODFW / WDFW / USFWS / NMFS
1987; Nigro 1988, 1989, 1990, 1991; Bemesderfer and Nigro 1993a,
1993b, 1993c; Beinigen 1995, 1996; Rien and Beinigen 1997; Ward
1998, 1999, 2000, 2001; Ward et al. 2001, 2002, 2003, 2004; Rien
et al. 2005, 2006; Nez Perce Tribe Fisheries Management Staff
2005; Parsley and Kofoot 2006; Ostrand et al. 2008; Mallette 2008,
2009), Kootenai River (Apperson and Anders 1990, 1991; Apperson
1992; Apperson and Wakkinen 1993; Kincaid 1993; Marcuson 1994;
Anders and Sippl 1995; Marcuson et al. 1995; Paragamian et al. 1995,
1997, 2001a, 2001b, Rust and Wakkinon 2005, 2006, 2007, 2008;
Anders et al. 2008; Beamesderfer and Anders 2005, 2007; Anders
and Ireland 2007), and Lake Roosevelt (Brannon and Setter 1992;
Howell and McLellan 2005, 2006, 2007, 2008). Additionally, a bibliography of white sturgeon was compiled (Fickeisen 1986). Most
of these reports are available on the BPA Fish and Wildlife Website
(http://www.efw.bpa.gov).
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KEY TO THE FAMILY ACIPENSERIDAE (STURGEON)
Generalized Family Characters
Confirm these characters before keying to species.
1.

Caudal fin heterocercal.

2.

Five longitudinal rows of scutes.

3.

Inferior protrusable mouth.

4.

Row of four sensory barbels in front of mouth.

Heterocecal tail
(caudal fin)

5.

Dorsal and anal fins inserted closer to tail than middle
of body.

6.

Skeleton cartilaginous, notochord persists to adult
stage.

Dorsal scute row

4 sensory
barbs

Dorsal and anal fins
situated on caudal peduncle

Figure 8.7

Right ventral
scute row

Right lateral
scute row

Inferior mouth with protrusible
lips tucked into mouth
(see Figure 8.3 for them extended)

Adult specimen of white sturgeon from Kootenai River, Idaho showing primary identification characters: 1) heterocercal
caudal fin (top part larger than bottom part); 2) Scutes - (a) one row dorsum, (b) two lateral rows in middle of body, and
(c) two ventral rows between pectoral and pelvic fins; (3) inferior mouth; 4) row of four sensory barbels in front of mouth
and; 5) protrusible lips; and 6) dorsal and anal fin situated on caudal peduncle.

Dichotomus Key to the Sturgeon of Eastern Washington

SPECIES

COUPLET

1
A.	In eastern Washington, the family is represented by a single
species – the white sturgeon Acipenser transmontanus
(Richardson, 1836). The family characteristics identify this
species.

A. T. Scholz
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WHITE STURGEON
Acipenser transmontanus Richardson, 1836
Primary Identification

Confirming Characters

1.

Caudal fin heterocercal (upper lobe larger than lower lobe).

1.

Row of 4 large sensory barbels in advance of mouth.

2.

Five longitudinal rows of scutes (bony plates); one along
middle of back (dorsal row), one about midway on each
side of the body (lateral rows) and one on each side of
belly (ventral rows).

2.

Dorsal and anal fins situated far back along body, close
to caudal fin.

3.

Skin naked except for scutes and bony denticles
that make bare spots of skin between scutes feel like
sandpaper.

3.

Inferior, protrusible mouth

Figure 8.8

Profile view (top) and closeup of mouth (bottom), illustrating protrusible lips and row of four sensory barbels, of a hatchery juvenile white sturgeon from Lake Roosevelt, Washington.

Similar Species
1.

2.

590

Etymology

Similar to green sturgeon (Acipenser medirostris Ayres,
1854), which occurs in the Columbia River only below
Bonneville Dam. Differentiated by number of scutes in
the lateral row (23–30 in green sturgeon, 38–48 in white
sturgeon), adult snout shape (V-shaped in green sturgeon,
U-shaped in white sturgeon; but juvenile white sturgeon
tend to also have V-shaped snouts as shown in Figure
8.8). Compare U-shaped adult snout (Figures 8.3, 8.7) to
V-shaped juvenile snout (Figure 8.8) of white sturgeon.
Barbels closer to end of snout than mouth in white sturgeon. Barbels closer to mouth than end of snout in green
sturgeon. The rows of lateral scutes on the green sturgeon
are usually hooked and very sharp whereas those of white
sturgeon are usually smooth and flat (but scutes of juvenile white sturgeon are sharper than in adults, so this is
not a good character for identifying small specimens).
The white sturgeon’s bony scutes and heterocercal tail make
it easily distinguishable from all other bony fishes in eastern Washington, which have scales and homocercal tails.

Acipenser: Ancient Latin name for the sturgeon
transmontanus: (L.) trans - across and montan (us) - mountains. Across the mountains; refers to its wide distribution in the
Columbia River Basin. As early as 1826, British naturalists who
traveled with the Northwest or Hudson’s Bay fur companies, were
aware that sturgeon were distributed from the Columbia estuary to
the Arrow Lakes, on the Columbia mainstem in British Columbia,
and in the Kootenai River below Kootenai Falls, Montana.

Pronunciation
Acipenser: A-cip-en-ser (A-sĭp-ĕn-sĭr)
transmontanus: trăns-mŏn-tăn-ūs

Common Name(s)
White sturgeon (AFS name), Pacific sturgeon, Columbia sturgeon,
Oregon sturgeon, Sacramento sturgeon, rock sturgeon (local name
at Kootenay Lake, British Columbia). I am uncertain why the white
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      Genus
      Scaphirhynchus Heckel 1836

sturgeon is called by this name because juveniles and adults usually
are pigmented grey or brown. The Spokane Indian name for the
white sturgeon was tsm-toos; a term for which there is no English
translation (Ostermann 1995).

Systematic Notes
Originally described as Acipenser transmontanus by Richardson
(1836: 278). Type locality was Fort Vancouver, Columbia River. The
fish is distinctive and has been called by this name by all other
North America taxonomists since it was first named. Gill (1863:
331) substituted the genus Antaceus, a genus established by German
naturalist Earnest Heckel, but provided no reason. Ayres (1854: 86)
described juvenile specimens collected from the Sacramento River
as different species Acipenser acutirostris. Juvenile white sturgeon
have a pointed (V-shaped) snout instead of a U-shaped snout like
adults. The name acutirostris is derived from the Greek roots acutin (sharp angle or pointed) and -rostrum (snout).
Sturgeons were regarded as related to sharks by Linnaeus
and other taxonomists until Müller (1846) proposed the term
Chondrostei to describe bony fish with mostly cartilage skeletons. Müller classified the Chondrostei as a subclass in the class
Osteichthyes (bony fishes) rather than class Chondrichthyes (cartilagenous fish e.g., sharks and rays). Berg (1947, 1948), and Gardiner
(1967, 1984a, 1984b, 1993), Gardiner and Schaeffer (1989), Bemish et
al. (1997), Bemish and Kynard (1997), Birstein et al. (1997), Findens
(1997), and Anders (2002) have described the systematics and
evolution of the Acipenseriformes (see section on Biogeography,
Systematics and Evolution for details). Bemish et al. (1997) made
the following recommendations with respect to classification of
extant Acipenseridae:
Class
Actinopterygii
Subclass
Chondrostei
  Order
   Acipenseriformes Berg 1940

      Genus
      Pesudoscaphirhynchus Nikiolskii 1900
Paddlefish are close relatives of the sturgeon, placed in the same
order (Acipenseriformes) but different family (Polydontidae).

Scientific Synonyms
Acipenser transmontanous sp. nov.
Richardson (1839: 278).

Acipenser transmontanous Richardson

Girard (1856: 136); Suckly (1860: 366); Gilbert and Jordan
(1881a: 457); Jordan and Gilbert (1883: 86); Jordan and Gilbert
(1893: 86); Eigenmann and Eigenmann (1892: 349); Gilbert and
Evermann (1895: 38); Jordan and Evermann (1896–1900: 104);
Doane (1902: 67); Evermann and Goldsborough (1907: 91); Fowler
(1923: 280,283); Jordan et al. (1930: 34); Schultz (1936: 133); Schultz
and DeLacy (1931–1936: 369); Bailey et al. (1960: 9); Bailey et al.
(1970: 12); Scott and Crossman (1973: 96); Hart (1973: 83); Moyle
(1976: 96); Wydoski and Whitney (1979: 16, 2003: 41); Robins at
al. (1980: 15); Lee et al. (1980: 42); Simpson and Wallace (1982: 51);
Robins et al. (1991: 15).

Acipenser transmontanus Richardson, 1836

Robins et al. (1991: 15); Nelson et al. (2004: 58); Mecklenburg et
al. (2002 15); Scholz and McLellan (209: 45; 2010: 65).

Acipenser transmontanus

Keil (1928: 130); Brown (1971: 28); Holton and Johnson (1996: 17).

Acipenser brachyrhynchus
Ayres (1854: 15).

Acipenser acutirostris
Ayers (1854: 16).

Antaceus transmontanus
Gill (1863: 331).

  Suborder
   Acipenseroidei Girard and Bemish 1991
    Family
    Acipenseridae Linnaeus 1758
    Subfamily
    Husinae sensu Findeis 1993
      Genus
      Huso Brand 1869
    Subfamily
    Acipenserinae Findeis 1993
    Tribe
    Acipenserini Findeis 1993
      Genus
      Acipenser Linnaeus 1758
    Tribe
    Scaphirhynchi Bonaparte 1846

Distribution and Stock Status
White sturgeon are distributed along the west coast of North
America from central California to the Gulf of Alaska at Cook
Inlet (McPhail and Lindsey 1970; Wydoski and Whitney 1979,
2003; Morrow 1974, 1980). Previous authors (Scott and Crossman
1973, Lee et al. 1980) reported that white sturgeon also occured in
the Aleutian Islands but this occurrence appears to be erroneous
(Mecklenberg et al. 2002). Reproducing populations inhabit only
the Sacramento, Columbia, (including the Snake and Kootenai),
and Fraser rivers, which form the core of their range (Lane 1991;
Brown et al. 1992; Beamesderfer and Farr 1997; Lapatra et al. 1999;
Smith 2002). Sturgeon from all three basins are genetically similar,
indicating that they are migrating between basins to achieve some
intermixing of the gene pools (Brown et al. 1992; Anders 2003).
White sturgeon isolated in upper Columbia reservoirs appear to
be loosing some genetic variation since few white sturgeon are able
to ascend fish ladders at hydroelectric dams, and in some cases
no ladders are available (Brown et al. 1992; Jager et al. 2001). See
A. T. Scholz
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Distribution of white sturgeon in eastern Washington

section on Genetic Stock Structure (page 578) for more details.
Population abundance and density estimates for selected reaches
of the Columbia, Snake, and Kootenai rivers are summarized in
Table 8.3 and described in detail in the following text.
White sturgeon are abundant in the unimpounded portions of
the Columbia River downstream from Bonneville Dam (DeVore et
al. 1995) and in lower Columbia Reservoirs (Bonneville, the Dalles,
John Day, McNary) (Beamesderfer et al. 1995), where populations
are sufficiently large to support commercial and sport fisheries
(Reiman and Beamesderfer 1990). Naturally reproducing populations occur at all of these locations as evidenced by: 1) eggs collected on artificial substrate mats; 2) larval sturgeon collected in
D-ring nets set on the bottome in beam trawls on the surface; and
3) more small juvenile and subadult sturgeon were collected than
larger-sized adults using trammel nets, baited set lines and angling
gear (Beamesderfer et al. 1995; DeVore et al. 1995).
In the 235 km reach of the Lower Columbia River, below
Bonneville Dam, white sturgeon abundance estimates ranged from
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174,900–445,000 from 1987–1997 (Devore et al. 1999b). The density
was 744–1,893 per rkm. By agreement, the fisheries managers in
Washington and Oregon allocated 80% of the maximum allowable
harvest below Bonneville Dam to sport anglers, and 20% to commercial fishermen. Below Bonneville Dam the estimated annual
sport and commercial harvest between 1995 and 2000 ranged from
38,200–45,100 per year and 6,200–13,900 per year respectively
(ODFW and WDFW 2002). The maximum allowable (optimum sustained yield) sport and commercial fishery harvest for those years
were respectively 44,000–67,300 and 6,500–13,460 white sturgeon,
which was based on a harvest rate of 15% of 0.9–1.8 m legal-size
population (ODFW and WDFW 2002). Fishing at or below that level
would allow full recruitment of all legal-sized age classes to the
population. Hence, this population remains healthy.
However by 2010 the population of legal sized white sturgeon
in the lower Columbia River below Bonneville Dam was 20% lower
than in 2007 and the catch of sublegal white sturgeon had decreased
annually since 2005 (WDFW/ODFW 2010). More age 7 than age 5 or
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Table 8.3

Population abundance and density of white sturgeon in the Columbia and Snake River Basins. (Page 1 of 3.)

Location

Abundance (year)

Density (#/km) Reference

Columbia River
mouth (RKM 0) to Bonneville Dam (RKM 235)¹

174,900–445,00
(87–97)

744–1,893

Bonneville Dam (RKM 235) to Dalles Dam (RKM 305)²

17,900–48,700 (89–99)

245–667

Dalles Dam (RKM 305) to John Day Dam (RKM 345)³

4,500–46,500 (87–97)
104,300 (02)

115–1,200
2,607

John Day Dam (RKM 345) to McNary Dam (RKM 467)⁴

2,200–24,000 (90–96)

18–196

Burner et al. (2000)

4,600 (95)

27

Burner et al. (2000)

Priest Rapids Dam (RKM 635) to Wanapum Dam (RKM 665)⁶

134 (01)

2

Golder Associates
(2003a)

Wanapum Dam (RKM 665) to Rock Island Dam (RKM 725)⁷

551 (01)

10

Golder Associates
(2003a)

See Footnote 8

–

Devore et al. (2000)

Rocky Reach Dam (RKM 758) to Wells Dam (RKM 825)⁹

114 (01–02)

2

Golder Associates
(2003b)

Wells Dam (RKM 825) to Chief Joseph Dam (RKM 872)¹⁰

31 (07)

1–5

See Footnote 11

–

Devore et al. (2000)

3,464

12

Golder & Assoc.
(2002); Howell and
McLellan (2006)

38–70 (95–00)

0.2–0.3

R.L. & L. (2001)

Revelstoke Dam (RKM 1484) to Mica Dam (RKM 1628)¹⁴

0 (95)

0

R.L. & L. (1996b)

Mica Dam (RKM 1628) to head Kinbasket
Reservoir (RKM 1774)¹⁵

0 (95)

0

R.L. & L. (1996b)

Ice Harbor Dam (RKM 10) to Lower
Monumental Dam (RKM 67)¹⁶

4,560 (96)

89

Devore et al. (1998)

L. Monumental Dam (RKM 67) to Little
Goose Dam (RKM 112)¹⁷

3,891 (97)

97

Devore et al. (1999a)

Little Goose Dam (RKM 112) to Lower
Granite Dam (RKM 172)¹⁸

4,860 (97)

81

Devore et al. (1999a)

Lower Granite Dam (RKM 172) to Hells
Canyon Dam (RKM 395)¹⁹

8,000–12,000 (72–75)
3,856 (97–99)

36–54
18

Coon et al. (1977);
See Footnote 19

Hells Canyon Dam (RKM 395) to Oxbow Dam (RKM 346)²⁰

See Footnote 20

–

Lepla et al. (2001)

Oxbow Dam (346) to Brownlee Dam (RKM 456)²¹

See Footnote 21

–

Lepla et al. (2001)

Brownlee Dam (RKM 456) to Swan Falls Dam (RKM 728)²²

155 (96–97)

<1

Lepla et al. (2001)

Swan Falls Dam (RKM 728) to C. J. Strike Dam (RKM 782)²³

726 (96–97)

13

Lepla and Chandler
(1997)

2,622 (94–96)

25

Lepla and Chandler
(1995)

McNary Dam (RKM 467) to Priest Rapids Dam (RKM 635)⁵

Rock Island Dam (RKM 725) to Rocky Reach Dam (RKM 758)⁸

Chief Joseph Dam (RKM 872) to Grand
Coulee Dam (RKM 955)¹¹
Grand Coulee Dam (RKM 955) to
Keenlyside Dam (RKM 1249)¹²
Keenlyside Dam (RKM 1249) to Revelstoke Dam (RKM 1484)¹³

Devore et al. (1999b)
Kern et al. (2001)
Burner et al. (2000)
Rich and North (2002)

Jerald 2009.

Snake River

C. J. Strike Dam (RKM 782) to Bliss Dam
(RKM 888) see note 25²⁴
Yakima River

See Footnote 26

Spokane River

See Footnote 27

Pend Oreille River

See Footnote 28

Table 8.3 continued on next page
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Table 8.3 continued

Population abundance and density of white sturgeon. (Page 2 of 3.)

Location

Abundance (year)

Density (#/km) Reference

Boundary Dam (RKM 27) to Box Canyon Dam (RKM 55)²⁸

0 (00)
0 (05)

0
0

McLellan (2001)
Howell & McLellan
(2006)

Box Canyon Dam (RKM 55) to Albeni Falls Dam (RKM 145)²⁸

0 (89)
0 (05)

0
0

Barber et al. (1989
Howell & McLellan
(2006)

Kootenai/Kootenay River²⁹

Slocan River (RKM 0) to Slocan Lake outlet (RKM 20)²⁹
Kootenai River below Kootenay Lake (RKM 0–42)²⁹

See Footnote 29
See Footnote 29

Bonnington Falls, BC (RKM 42) to Kootenai Falls,
MT (RKM 137) (includes Kootenay Lake)²⁹–

1,148 (79–81)
756–880 (90–94)

R.L. & L. (1996c)
R.L. & L. (1996c)
12
8–9

Partridge (1983);
Cochnauer (1985)
Apperson and Anders
(1991); Anders (1994);
Duke et al. (1999)

¹ Lower Columbia River (RKM 0–235). From 1995–2000, commercial harvest ranged from 6,200–13,900 and sport harvest ranged from
38,200–45,100 white sturgeon (ODFW / WDFW 2002).;
² Bonneville Pool (RKM 235–305). From 1995–2000, Treaty Indian harvest ranged from 1,000–1,850 and sport harvest ranged from
1,240–1,630 white sturgeon (ODFW / WDFW 2002).;
³ Lake Celilo = Dalles Reservoir (RKM 305–345). From 1995–2000, Treaty Indian harvest ranged from 310–1,342 and sport harvest ranged
from 50–860 white sturgeon (ODFW / WDFW 2002). From 1994–2002, a total of 15,421 white sturgeon were transplanted from below Bonneville Dam into the Dalles Reservoir (Kern et al. 2002, 2003, 2004). The higher abundance and density estimates in 2008
reflect this transfer.
⁴ Lake Umatilla = John Day Reservoir (RKM 345–467). From 1995–2000, Treaty Indian harvest ranged from 310–1,260 and sport harvest
ranged from 80–600 white sturgeon (ODFW / WDFW 2002). From 1994–2002, a total of 23,069 white sturgeon were transplanted
from below Bonneville Dam into John Day Reservoir (Rich and North 2002).
⁵ Lake Wallula or McNary Reservoir (Columbia RKM 467–540 and Snake RKM 0–10). Also includes the “free-flowing” Hanford Reach
between the head of McNary Reservoir and Priest Rapids Dam (Columbia RKM 540–635).
⁶ Priest Rapids Lake or Reservoir (RKM 635–665). In addition to population estimate study, from 1997–2005, 37 white sturgeon where
collected by setlines and angling in Priest Rapids and Wanapum reservoirs (Jerald 2005).
⁷ Wanapum Lake or Reservoir (RKM 665–725). See note 6.
⁸ Rock Island Reservoir (RKM 725–758). Four white sturgeon collected by setlines and gill nets in Rock Island reservoir by WDFW in 1998
(Devore et al. 2000). Three white sturgeon collected in 2002 (Jerald 2005).
⁹ Lake Entiat or Rocky Reach Reservoir (RKM 758–825). No white sturgeon collected by Devore et al. (2000) or Jerald (2005). The population (95% CI) was estimated at 47 (23–237) using Schnabel estimator and 114 (50–698) using Bayes estimator based on 27 fish
marked and four recaptured (Golder Associates 2003b).
¹⁰ Lake Pateros or Wells Reservoir (RKM 825–872). White sturgeon population (± 95% CI) estimated in 2001 / 2002 by Jerald (20070 at 31
(13–218). Six radiotagged fish resided in the same hole together for most of the year and made excursions into the Okanogan River
during June in each of the two years of the study.
¹¹ Rufus Woods Lake or Chief Joseph Reservoir (RKM 872–955). Seven white sturgeon collected by WDFW in 1998 (Devore et al. 2000).
¹² Lake Roosevelt (RKM 955–1192) between Grand Coulee Dam and the International border. Also includes a free-flowing segment
of the Columbia River between the international border and Hugh Keenlyside Dam (RKM 1192–1249) in British Columbia. From
1988–1990, 159 white sturgeon were caught by gill nets and setlines between Grand Coulee Dam and the international border
(Brannon and Setter 1992). In 1998, 204 white sturgeon were captured by gill nets and setlines from the same area (Devore et al.
2000). In 2003, setlines caputred 17 white sturgeon between the mouth of the Spokane River (RKM 1,025) and Marcus Island (RKM
1,150) (Howell and McLellan (2005a). From 1989–2000, 135 white sturgeon were captured between the international border and
Keenlyside Dam (Hildebrand 1991). In 1995, the white sturgeon population in this free-flowing reach was estimated at 1,120 individuals, with 95% confidence intervals ranging from 98–1,300 individuals (Hildebrand et al. 1999). In 2001, the population was estimated at 1,427 (Golder Associates 2002). Subracting these numbers from the estimated total population between Grand Coulee
and Keenlyside Dams yields a population of about 1,600–1,900 individuals in Lake Roosevelt. The majority (> 99%) of the sturgeon
captured between these two dams were taken above Gifford, Washington (RKM 1088); so the population density was >1 ⁄ km
(close to 0 ⁄ km) from Grand Coulee to Gifford (RKM 955–1088) and about 19 ⁄ km from Gifford to Keenlyside Dam (RKM 1088–1249).
Within this area, sturgeon distribution was patchy, with higher than average densities at certain locations where sturgeon were
congregated (e.g. in a deep pool at Marcus Island and at the mouths of large tributaries). Howell and McLellan (2006) estimated
the white sturgeon population (± CI) > 0.7 mm FL at 2,037 (1,093–3,232) in 2005 using the Peterson mark / recapture method.
¹³ Arrow Lakes or Keenlyside Reservoir (RKM 1249–1484). Presence of an isolated remnant population was confirmed by gill net and
setline surveys in 1998 (Hildebrand et al. 1999). Population estimates based on 34 white sturgeon captured and nine recaptured
from 1995–2000, with 196,842 hook hours of setline effort (R. L. & L. 1996, 1998, 2000, 2001). Additionally, from 2001–2003, 14 white
sturgeon were collected with 112,612 hook hours of setline effort (Westslope Fisheries, Ltd. 2004). Spawning was documented
below Revelstoke Dam in 1999 (R. L. & L. 2000) and 2003 (Westslope Fisheries, Ltd. 2004).
¹⁴ Revelstoke Reservoir (RKM 1484–1628). Anecdotal reports indicated that a small remnant population was present but setline and gillnet surveys in 1995 failed to verify their presence (R. L. & L. 1996b; Hildebrand et al. 1999). None caught in 1996 with 12 days (8,912
hook hours) of setline effort (R. L. & L. 1996).

Table 8.2 continued on next page
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Table 8.3 continued

Population abundance and density of white sturgeon. (Page 3 of 3.)

¹⁵ Kinbasket Lake or Mica Reservoir (RKM 1628–1684). Anecdotal reports indicated that a small, remnant population was present but
setline and gill net surveys in 1995 failed to verify their presence (R. L. & L. 1996b; Hildebrand et al. 1999). None caught in 1996 with
12 days (8,912 hook hours) of setline effort (R. L. & L. 1996).
¹⁶ Lake Sacajawea or Ice Harbor Reservoir (RKM 15–67)
¹⁷ Lake Herbert G. West or Lower Monumental Reservoir (RKM 67–112).
¹⁸ Lake Bryan or Little Goose Reservoir (RKM 112–172).
¹⁹ Lower Granite Reservoir (RKM 172–321) and free-flowing segment from head of Lower Granite Reservoir to Hells Canyon Dam (RKM
321–395). In addition to population estimates noted on table, additional population estimates were made in segments of this
reach. From 1979–1983, IDFG estimated 2,785 white sturgeon were present in the 74 km segment between Hells Canyon Dam and
the head of Lower Granite Reservoir (Cochnauer et al. 1985). From 1982–1984, IDFG estimated 3,955 white sturgeon were present in
a 174 km segment between the mouth of the Clearwater RIver and Hells Canyon Dam (Lukens et al. 1985). The 1997–1999 estimate
for the entire reach (n = 3,850) from Lower Granite to Hells Canyon Dams was estimated by combining two population estimates,
one made by Lepla et al. (2001) for Hells Canyon Dam to the mouth of the Salmon River (n = 1,312), the other made by Tuell and
Everett (2001) from the mouth of the Salmon River to Lower Granite Dam (n = 2,544).
²⁰ Hells Canyon Reservoir (RKM 395–346). Too few white sturgeon were caught to make an estimate (Lepla et al. 2001).
²¹ Oxbow Reservoir (RKM 346–456). Too few white sturgeon were caught to make an estimate (Lepla et al. 2001).
²² Brownlee Reservoir (RKM 456–728).
²³ Swan Falls Reservoir (RKM 728–782).
²⁴ C. J. Strike Reservoir (RKM 782–888).
²⁵ Bliss Reservoir to Shoshone Falls (RKM 888–988). No records found.
²⁶ Yakima River. Patten et al. (1971) reported white sturgeon were present in the Yakima River to a point 68 km above the mouth.
²⁷ Spokane River. Devore et al. (2000) found no white sturgeon in the lower 48 km of the Spokane River during gill net and setline
surveys conducted in 1998. We are aware of three white sturgeon taken at RKM 16 (near Porcupine Bay), RKM 44 (below Little Falls
Dam) and RKM 114 (above Nine Mile Dam).
²⁸ Pend Oreille River. None collected in setline and gillnet surveys in Boundary Reservoir in 1999 (McLellan 2000; Howell and McLellan
2006) or Box Canyon Reservoir (Barber et al. 1989; Ashe and Scholz 1992; Howell and McLellan 2006).
²⁹ Kootenai (US spelling) / Kootenay (Canadian spelling). In this basin, two white sturgeon were collected in Slocan Lake in 1995 (R. L. & L.
1996). None were collected in either Brilliant or Lower Bonnington Falls reservoirs in 1995 (R. L. & L. 1996). None were collected in
the Duncan River system (tributary of Kootenay Lake) in 1995 (R. L .& L. 1996). The majority of white sturgeon in this basin reside
in the reach of the Kootenai River between Kootenai Falls, MT and the south arm inlet of Kootenay Lake, BC. The population estimates were for this area. Limited spawning occurs but little or no natural recruitment has been observed (Duke et al. 1999).

6 fish were being sampled, indicating that the stock may have been
overharvested in sport and commercial fisheries. The Washington
and Oregon Fisheries managers have reduced sturgeon harvest
commensurate with these reductions in populations to correct this
problem. The allowable harvest below Bonneville Dam was reduced
to 24,000 white sturgeon in 2010 and 17,000 in 2011.
Another factor that is contributing to the recent decline in
white sturgeon population is the lower Columbia River is sea lion
predation. The number of California sea lions Zalophus californianus and Steller sea lions Eumetopias jubatas sighted in the tailrace
below Bonneville Dam has increased steadily between 2002 (when
30 California sea lions and 0 Steller sea lions were observed) and
2011 (when 54 California sea lions and 89 Steller sea lions were observed) (Tackely et al. 2008; Stansell et al 2011).
The number of California sea lions, observed below Bonneville
Dam each year was 30 2002, 104 in 2003, 99 in 2004, 81 in 2005,
72 in 2006, 71 in 2007, 82 in 2008, 54 in 2009, 89 in 2010 and 54 in
2011. The number of Steller sea lions observed in each year was 0
in 2002, 3 in 2003, 3 in 2004, 4 in 2005, 11 in 2006, 9 in 2007, 39 in
2008, 26 in 2009, 75 in 2010 and 89 in 2011. The number has been
increasing despite hazing, nonlethal trapping and removal of sea
lions, and lethal removal of California sea lions.
Sea lions were not observed consuming sturgeon until 2005
when one was observed eating a sturgeon in 1,100 hours of observation. In 2006, sea lions were observed to consume 265 sturgeon
in 3,647 hours of observation. When estimates were expanded to
account for hours not observed and other factors, such as sea lions stealing sturgeon from other sea lions, a total of 413 sturgeon
were estimated to have been killed by sea lions below Bonneville
Dam. The number of sturgeon observed to be killed by sea lions
below Bonneville Dam increased each year after 2006: 360 in 2007
(observations = 4,433 hours), 606 in 2008 (observations = 5,131

hours), 758 in 2009 (observations = 3,455 hours), 1,100 in 2010 (observations = 3,315), and 1,353 in 2011 (observations = 3,609 hours)
(Stansell et al 2011). The expanded number of sturgeon killed by
sea lions below Bonneville Dam was estimated each year at 664
in 2007, 1,139 in 2008, 1,1710 in 2009, 2172 in 2010 and 3,003 in
2011 (Stansell et al. 2011). Of the 4,442 sturgeon observed being
caught by sea lions below Bonneville Dam between 2006 and 2011
approximately 900 (20%) were less than 2 ft TL, 2700 (61%) were
between 2 and 4 ft TL, 630 (14%) 4 ft to < 7 ft TL and 212 (5%) were
not measured (Stansell et al. 2011).
In 2008, six California sea lions died from heat prostration after
being caught in traps. In 2009 10 California sea lions were killed, in
2010, 14 California sea lions were killed, and in 2011 one California
sea lion was killed (Stansell et al. 2011). California sea lions are
protected under the Marine Mammal Protection Act of 1972, but
are not listed as threatened or endangered. Their population have
expanded from about 75,000 individuals in 1978 to about 250,000
individuals in 2011, so permission to haze and even kill a few of
them has been granted. Steller sea lions are currently (2011) listed
as endangered under the Endangered Species Act so they cannot
be killed or even harassed. Steller sea lions are much larger than
California sea lions and kill over 90% of the sturgeon.
California and Steller sea lions presently (2011) occur throughout the lower Columbia River between the mouth and Bonneville
Dam and have even been reported in some tributaries (e.g.
Willamette River, Oregon). As many as 1000 stellar sea lions
and 800 California sea lions have been counted at haulout sites
in the Columbia River estuary. Biologists working for the Oregon
and Washington Departments of Fish and Wildlife have estimted that sea lions killed as many as 10,600 sturgeon in the lower
Columbia River in 2011. The estimates included 750 large sturgeon
that could potentially have contributed to the spawning popula-
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tion. Brad James, WDFW biologist who studies marine mammals,
in a wdfw press release on February 18, 2010, stated “This trend is
especially troubling because sea lions-particularly Steller sea lions
-are targeting large breeding females, which produces eggs for future
generations.” As a result wdfw and odfw have reduced the total allowable harvest of white sturgeon by sports and commercial
fisherman. California sea lions feed in the Columbia in winter and
spring and feed mostly on spring Chinook salmon. Steller sea lions
remain in the Columbia River below Bonneville Dam throughout
the year. They feed mostly on the Chinook salmon when they are
available and switch to sturgeon when they are not. (See additional
information about sea lion predation on salmonid fishes below the
Bonneville Dam in Volume 3, Chapter16.)
White sturgeon populations are also in relatively good shape in
the reservoirs behind Bonneville, the Dalles, and John Day dams.
Between 1987 and 1991, ODFW used baited set lines to capture
white sturgeon in these reservoirs (3,862 in Bonneville Reservoir,
2,641 in the Dalles Reservoir and 657 in John Day Reservoir). In
this study set lines were set every 7–12.5 km along the length of
each reservoir. Sturgeon were distributed throughout the length of
each reservoir although the greatest catch was near the upstream
end (in the tailrace of the dam preceding it) (North et al. 1995).
Eggs, larvae, juveniles, subadults and adult white sturgeon have
been collected in each of these reservoirs. (See BPA reports listed
on page 588).
White sturgeon abundance (density) estimates ranged from
17,900–48,700 (245–667 ⁄ km) from 1989 to 1999 in Bonneville
Pool (Kern et al. 2001), 4,500–46,800 (115–1,200 ⁄ km) from 1987–
1997 in the Dalles Pool (Burner et al. 2000), and 2,200–24,000
(18–196 ⁄ km) from 1990–1996 in John Day pool (Burner et al.
2000). Sport and Treaty Indian commercial harvest ceiling were
established at 2,820 in Bonneville Reservoir, 1,800 in The Dalles
Reservoir, and 1,720 in John Day Reservoir. From 1995–2000,
the sport and Treaty Indian commercial harvest in these three
reservoirs ranged respectively from 1,240–1,630 and 1,000–1,850
(Bonneville), 50–860 and 310–1,342 (Dalles) and 80–600 and 310–
1,260 (John Day), with comparatively larger catches during the latter years. However, in the three reservoirs above Bonneville Dam,
successive year-class failure and poor recruitment occasionally occurs (Parsley and Beckmann 1994). To partially offset this problem
(and also to increase gene flow), white sturgeon are being captured
below Bonneville Dam and transplanted into reservoirs above
Bonneville Dam. From 1994–2002 a total of 15,241 were transplanted to Dalles Reservoir and 23,096 were transplanted to John
Day Reservoir (Kern et al. 2002, 2003, 2004; Rich and North 2002).
The higher numbers in the above estimates reflect these additions.
Rich and North (2002) estimated the population in the Dalles pool
at 104,300 white sturgeon in 2002. Jager et al. (2001, 2002, 2003),
Jager (2006a, 2006a) caution that translocations may increase genetic introgression in the recipient reservoir. A second way the
fish managers have dealt with the problem of poor recruitment
has been to reduce sport and Treaty Indian commercial harvests
to 1,100 in Bonneville Reservoir, 1,300 in The Dalles Reservoir, and
500 in John Day Reservoir commencing in 2002 and 2003.
White sturgeon are relatively abundant between McNary and
Priest Rapids Dams, which includes the Hanford Reach (Haynes
et al. 1978; Crass and Gray 1982). The white sturgeon population
in McNary Pool was estimated at 4,600 fish in 1995 (Burner et al.
2000). Density was 25 sturgeon ⁄ km. In this section most of the
596

sturgeon resided in the free-flowing Hanford Reach upstream
from Ringold Springs, Washington. Sturgeon are also known to
ascend the Yakima River to a point 68 km above its confluence
with the Columbia near Prosser, Washington (Patten et al. 1971),
but have not been collected above that point.
In contrast, sturgeon populations in the upper Columbia Basin
are severely depressed and still declining because few, if any, juveniles are recruited to adult populations. At some of the upriver
locations (e.g., Lake Roosevelt, Kootenai River), large-sized adult
sturgeon are common but few juveniles or subadults are present,
indicating that recruitment failure is persistent and threatening to
cause extirpation of these populations. No sport harvest has been
allowed in either Lake Roosevelt (since 2002) or Kootenai River
(since 1973) In Lake Roosevelt, prior to 1995, the daily harvest of
one sturgeon (1.22–1.68 m)was allowed, with a maximum annual
possession limit of 10/angler. From 1995–2001, wdfw prohibited
retention of sturgeon but catch and release fishing was allowed.
Catch and release sturgeon fishing in Lake Roosevelt was prohibited in 2002.
Stock assessment of white sturgeon in Priest Rapids and
Wanapum reservoirs were made in 2000–2002 (Golder Associates
2003a). The population in Priest Rapids reservoir was estimated
at 134 individuals (95% CI = 48–2,680), ranging from 1,600–2,990
mm FL and 31–103 kg in weight (Golder Associates 2003). Ages
ranged from 16–42. Sturgeon implanted with ultrasonic transmitters (n = 11) were sedentary from October to April and migrated
upstream in April to June to spawn in the tailrace below Wanapum
Dam (Golder Associates 2003a). Spawning was detected in all three
years by collecting eggs on mats. Apparently, successful spawning
did not produce new recruits to the population because no small
sturgeon were collected by set lines.
The population in Wanapum Reservoir was estimated at 551 individuals (95% CI = 314–1460) ranging from 500–2,310 mm FL and
1–118 kg in weight (Golder Associates 2003a). Ages ranged from
4–37. Sturgeon implanted with ultrasonic transmitters (n = 31)
were inactive from September to May but migrated upstream
in May and June to spawn in the tailrace of Rock Island Dam.
Spawning was detected in all three years of the study. Spawning
appeared to be successful because the distribution of young and
mature individuals caught by setlines was about equal.
From 1997–2005, 37 white sturgeon were collected by set lining and angling in Priest Rapids and Wanapum reservoirs during
a pikeminnow removal program (Jerald 2005). Additionally, three
white sturgeon were collected in Rock Island Reservoir in 2002.
Four white sturgeon ranging from 1,440–1,920 mm FL, were collected by setlines and gill nets set at 1 km intervals along the length
of Rock Island Reservoir in 1998 (Devore et al. 2000).
In 2001 / 2002, the white sturgeon population in Rocky Reach
Reservoir was estimated at 114 individuals (95% CI = 50–698) ranging from 600–2,250 FL and 3–85 kg in weight (Golder Associates
2003b). A limited amount of natural recruitment occured in Rocky
Reach as evidenced by the presence of smaller sized sturgeon.
Jerald (2007) estimated the white sturgeon population ±95%CI)
in Wells Reservoir at 31 (13–218) using Mark-recapture techniques.
Six radiotagged sturgeon that remained together in Wells Pool
(Lake Pateros) for most of the year, became migratory in the
spring, and made excursions into the Okanogan River in each of
the two years of the study.
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In the upper Columbia River and Lake Roosevelt, from 1988
to 1990, 159 white sturgeon, 699–2,252 mm FL were captured between Gifford, Washington and the international border (Brannon
and Setter 1992). Only 17 of these fish were less than 1,000 mm FL.
DeVore et al. (2000) deployed setlines and gill nets at 1 km intervals between Chief Joseph Dam and the international border in
1998. They collected seven white sturgeon in Rufus-Woods (Chief
Joseph) Reservoir, 1,390–2,150 mm FL, and 204 white sturgeon in
Lake Roosevelt (Grand Coulee Reservoir) 320–2,700 mm FL. Only
three of the Lake Roosevelt fish were less than 1,100 mm FL. All
of the Lake Roosevelt sturgeon were captured between Hunters,
Washington (about 104 km above Grand Coulee Dam) and the international border (about 176 km above Grand Coulee Dam). Most
of the fish were caught between the mouth of the Colville River
and Marcus Island. In 2003, WDFW resurveyed a portion of Lake
Roosevelt between the mouth of the Spokane River (RKM 1,025)
and Marcus Island (RKM 1,150). Set lines at 28 sites captured a total
of 17 adult white sturgeon, 940–2,130 mm FL (Howell and McLellan
2005). Only two of these fish were less than 1,400 mm FL. None
were caught below rkm 1,116.
In 2005, the white sturgeon population (and 95% confidence
intervals) was estimated, using a Peterson mark-recapture estimator at 2,037 (1,093–3,223) individuals ≥ 700 cm FL (Howell and
McLellan 2006). Of these, 1600 were adults > 1,670 cm FL.
In Canada, 135 white sturgeon, 694–2,030 mm FL, were
caught in the free-flowing portion of the Columbia mainstem between the international border and tailrace of Hugh Keenlyside
(Arrow Lake) Dam (Hildebrand 1991). Only 12 of these fish were
less than 1,000 mm FL. In 1995, the upper Columbia population
of white sturgeon in Canada was estimated at 1,120 individuals
(95% CI = 980–1300) (Hildebrand et al. 1999). In 2001, the upper
Columbia population in Canada was estimated at 1,427 by Golder
Associates (2002).
Combining the Canadian and Lake Roosevelt numbers yields
about 3,464 white sturgeon distributed between Grand Coulee and
Keenlyside dams. Collectively, these data indicated that the sturgeon population between Grand Coulee and Keenlyside dams is
comprised primarily of large-sized fish, older than 20 years (217 of
221 aged by DeVore et al. 2000, and Hildebrand 1991) with few juvenile fish recruiting to the population. The majority of fish in the
population were born after Grand Coulee dam blocked fish runs in
1939 but few were born after 1980.
Two white sturgeon spawning areas have been identified between Grand Coulee and Keenlyside Dams. One was located
in Canada just above the border, at the confluence of the Pend
Oreille River in an eddy below Waneta Dam. Tagged and radiotracked sturgeon from as far away as Kettle Falls and Keenlyside
Dam aggregated at this site from mid-June to late July (Hildebrand
et al. 1999). Spawning was documented in 1993, 1994, 1995, and
1996 (Hildebrand et al. 1999) and in all years since then. The second spawning site was located about 15 km downstream, near
Northport, Washington. In June 2005, WDFW tracked a number
of sexually mature (ripe) sturgeon implanted with radio or ultrasonic transmitters to this location (J. McLellan, WDFW, Spokane,
pers. comm.). Spawning was confirmed by setting out egg collection mats on the substrate that collected white sturgeon eggs
(J. McLellan, ibid). White sturgeon larvae were also collected in
D-ring drift nets that were set in this area (J. McLellan, ibid).

It is worth emphasizing that current population demographic
structure in Lake Roosevelt is highly skewed towards adults. At
present the number of adults that spawn each year is large because
most individuals in the population are among the spawning pool.
However, there are so few immature individuals in the population
that the number of fish spawning each year is expected dwindle as
the adults become scenscent and are not replaced by new recruits. I
suspect that the window to recover the Lake Roosevelt population
so that it will retain a reasonable amount of genetic variation is
about 20 years. Intensive efforts to capture as much genetic information as possible should begin immediately, while large numbers
of reproductively mature individuals still remain in the population.
As their population continues to decrease, recovery will cost more
and probability of success will be reduced because genetic diversity
has not been conserved.
In response to increasing concerns over the threat of extinction, the Upper Columbia White Sturgeon Recovery Initiative
(UCWSRI), an international organization with members from
state, provincial, federal and tribal fisheries agencies was formed in
2000. The Initiative produced an Upper Columbia White Sturgeon
Recovery Plan (UCWSRI 2002) that outlined various measures
required to prevent the extinction of white sturgeon populations
above Grand Coulee Dam. Immediate implementation of a conservation aquaculture program was deemed necessary to preserve
the remaining genetic diversity of the population and rebuild the
natural age-class structure lost during the persistent recruitment
failures of the past 30 years.
A breeding plan was developed to guide this restoration so as
to insure that the genetic diversity of the population is maintained.
The annual release of 2,000 yearling fish from each of 12 family
groups was recommended to preserve the genetic diversity of the
population. A family group is defined as one male spawned with
one female. Six of these families were to be raised and released in
Canada and six in Washington. Once a particular male and female
are used, they are marked before retuning them to the wild, so that
they won’t be spawned for aquaculture production a second time.
They may, however, contribute to natural reproduction. The intent
of these measures was to avoid stocking large numbers from just a
few families, which could potentially reduce the amount of genetic
variation in the population.
In Canada wild, sexually mature adult sturgeon were captured
in the Columbia River near the U.S. / Canada border and transferred to a hatchery facility in British Columbia. After becoming
ripe, the adults were spawned and released back into the Columbia
River. Fertilized eggs were incubated at the hatchery and juveniles
reared until they attained a size of about 175–300 mm (7–12 inches)
before they were released into the Columbia River near the border.
Canadian conservation aquaculture was initiated in 2001, resulting in the release of six familes of juvenile white sturgeon annually
from 2002–2011 into the Canadian portion of the transboundary
reach.
The U.S. conservation aquaculture program was initiated
in 2003, when surplus juveniles from one family reared at the
Canadian facility were transferred to the WDFW Columbia Basin
Hatchery in Moses Lake. A total of 2000 of these fish were released
into upper Lake Roosevelt Washington at Kettle Falls, North Gorge
and Northport in May 2004 (Howell and McLellan 2005). In 2004
and 2005, two unique family groups were raised at the Columbia
Basin Hatchery allowing the combined US / Canada output to ex-
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pand from six to eight families. In 2006–2010 WDFW biologists
collected two families of sturgeon from the Northport spawning
area and raised them at the Columbia Basin Hatchery for release
in 2007 (J. McLellan, WDFW, Spokane, Washington, pers. comm.).
The State of Washington should immediately begin to rear six
family groups annually as recommended in the breeding plan to
preserve genetic diversity. A report by Jager (2005) suggests that
genetic swamping may increase in the recipient population if a sufficient number of families is not used for introduction.
Recently, in 2010, wdfw began collecting naturally produced
white sturgeon larvae in Lake Roosevelt in D-ring nets and transporting them to Sherman Creek hatchery. They then attempted
to raise them in the hatchery until they attained a size of about
175–300 mm (7–12 inches) before they were re-released into Lake
Roosevelt. The thought was that releasing 200 of these fish would
capture more of the genetic diversity of the remaining population in Lake Roosevelt than releasing 200 brothers and sisters of
one family lot (J. McLellan, wdfw Spokane, Washington, pers.
comm.). In 2010, wdfw captured approximately 2700 white sturgeon larvae and successfully reared 522 of them to sizes of 100–300
mm (weight = 30 g). They collected biopsy samples from each fish
for genetic testing before re-releasing them into Lake Roosevelt
(M. Coombs, wdfw Sherman Creek Fish Hatchery, pers. comm.).
In 2011, wdfw captured approximately 10,000 white sturgeon
larvae and successfully reared 3,700 of them to sizes of 100–250
mm (weight = 25–27 g). They collected biopsy samples from one in
every six fish before releasing them back into Lake Roosevelt (M
Coombs, Ibid). The results of the genetic testing have not yet been
completed, so it is presently unknown if this method preserves
more ofthe genetic variation of the Lake Roosevelt population.
The importance of hatchery white sturgeon plants in maintaining the population in Lake Roosevelt was illustrated by Howell
and McLellan (2005). In the fall of 2003, they made 42 overnight
small mesh gillnet sets designed to capture juvenile sturgeon.
Fifteen juveniles, 275–488 mm FL, were captured between Marcus
and Northport, Washington. All of these were hatchery fish that
had been released in Canada in 2002 or 2003 as indicated by tags
and / or marked scutes. No juveniles produced in the wild were collected. At the same time these fish were collected, Canadian fisheries scientists collected 81 juveniles in the Columbia River between
the border and Keenlyside Dam. All of these fish were also hatchery releases. Thus, no naturally reproduced juveniles were recovered in either study.
In British Columbia, white sturgeon were present in Arrow
Lakes (Keenlyside Reservoir) (Hildebrand et al. 1999). Between
1995 and 2000, 34 white sturgeon, 1,260–2,260 mm FL, were
captured (nine recaptured) during setline surveys (196,842 hook
hours of effort) (R. L. & L. 1996, 1998, 2000, 2001). These mark / recapture data were used to estimate the population. Schabel estimates (± 95% CI) were 70 (40–590) white sturgeon using data
collected through 1999 and 41 (25–93) white sturgeon using data
collected through 2000. From 2001 to 2003, 14 white sturgeon,
1,550–2,417 mm FL, were collected by setline (112,612 hook hours of
effort) in the Arrow Lakes (Westslope Fisheries, Ltd. 2004).
All of the fish in both R. L. & L. and Westslope Fisheries, Ltd.
studies were taken in Upper Arrow Lake, most at the head of the
lake or at the mouths of kokanee spawning tributaries. R. L. & L.
(1996) surveyed Lower Arrow Lake and the narrows between the
upper and lower lake but caught no white sturgeon at either loca598

tion. Sonic tagged individuals exhibited synchronized movements.
Fish tagged in the middle or upper portions of the lake generally
remained in the vicinity of capture (R. L. & L. 2000; Westslope
Fisheries, Ltd. 2004) but individual fish migrated downstream
and converged on the narrows to feed on kokanee in the autumn
(Westslope Fisheries, Ltd 2004) and upstream to the tailrace
of Revelstoke Dam in June to spawn (R. L. & L. 2000; Westslope
Fisheries, Ltd. 2004). Spawning events below Revelstoke Dam
were documented in 1999 (R. L. & L. 2000) and 2003 (Westslope
Fisheries, Ltd. 2004) by collecting eggs on artificial substrates. It
does not appear that spawning translates into recruitment because
no juvenile sized fish have been captured to date.
Anecdotal reports suggested that remnant white sturgeon
populations may still be present in Revelstoke Reservoir above
Revelstoke Dam and Kinabasket Reservoir above Mica Dam, but
recent sampling was unable to verify their presence (Hildebrand
et al. 1999).
DeVore et al. (2000) sampled for sturgeon in the lower 45 km of
the Spokane River between its confluence with the Columbia and
Little Falls Dam in 1998 and caught none. However, three white
sturgeon were collected in the Spokane River prior to that date
near Porcupine Bay (about 16 km above the mouth), below Little
Falls Dam (about 44 km above the mouth) and between the Nine
Mile and Monroe Street Dams (about 114 km above the mouth).
The latter fish was collected in a survey conducted by Washington
Water Power Company (now the Avista Corporation) in 1992
(Johnson 1992).
Spawning white sturgeon have been observed at the confluence
of the Pend Oreille River below Waneta Dam (Hildebrand 1991),
but the species apparently does not occur in the Pend Oreille / Clark
Fork / Flathead drainage in British Columbia, Washington, Idaho
and Montana. Barber et al. (1989) attempted to collect sturgeon in
the Box Canyon Reservoir using sturgeon set lines and gill nets,
but failed to collect any (Ashe and Scholz 1992). None were collected by McLellan (2000) in Boundary Reservoir. In September
2005, WDFW conducted a survey to determine if white sturgeon occupy the Pend Oreille River in Washington. Setlines (40
hooks / line) were spaced at 2 km intervals between Albeni Falls
and Box Canyon Dams, and Box Canyon and Boundary Dams.
Effort was 44,772 hook hours in Boundary Reservoir and 69,960
hook hours in Box Canyon Reservoir, but no white sturgeon were
collected (Howell and McLellan 2006). None have been collected
in Pend Oreille River and Pend Oreille Lake, Idaho or Clark Fork
River, Flathead River, and Flathead Lake, Montana (Brown 1971;
Holton and Johnson 1996; Simpson and Wallace 1982).
In the Kootenai Basin, white sturgeon were rare. No white sturgeon were caught during setline surveys in the mainstem Kootenai
River in either Brilliant or Lower Bonnington Falls reservoirs in
1995 (R. L. & L. 1996). None were collected in the Slocan River between its confluence with the Kootenai River and outlet of Slocan
Lake during setline surveys conducted in 1995. Two white sturgeon, both 1,700 mm FL, were collected in Slocan Lake with 4,125
hook hours of setline effort in 1995 (R. L. & L. 1996). Additional
setline sampling in Slocan Lake in 1996 and 1997 failed to collect
additional white sturgeon. Setline sampling in Trout Lake, on a
tributary (Lardeau River) of the Duncan River (main tributary of
the north arm of Kootenay Lake), or the Duncan River above and
below Ducan Dam, in 1995 also failed to collect any white sturgeon
(R. L. & L. 1996).
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White sturgeon were historically distributed from Kooteney
Lake (South Arm), British Columbia to Kootenai Falls (Kootenai
River, Montana) (Carl et al. 1967; Brown 1971; Simpson and
Wallace 1983; Holton and Johnson 1996; Hildebrand et al. 1999).
After construction of Libby Dam in 1972, six sturgeon captured
below Kootenai Falls were transplanted above the dam into Lake
Koocanusa. This transplant attempt failed because no sturgeon
have since been caught above Libby Dam.
Four lines of evidence indicate the Kootenai stock is in jeopardy
of extinction.
1. Estimated populations have steadily decreased from
approximately 7,000 in the 1970’s to 1,148 in 1979–1981
(Partridge 1983; Cochnauer et al. 1985), to 880 in 1990
(Apperson and Anders 1991), to 756 in 1994 (Anders
1994);, to fewer than 500 by 2005 (Flory 2011);
2.

The size distribution has shifted to larger, older
fish. Mean (and range) in total length was 1,220
mm (550–2,240 mm) from 1980 to 1982 (n = 417)
(Partridge 1983) and 1,620 mm (1,050–3050 mm)
from 1989–1990 (n = 328) (Apperson and Anders
1991), which is indicative of failure to recruit juveniles into the population;

3.

Age analysis revealed that few of the sturgeon in the
Kootanai River were born after 1964 (Partridge 1983;
Apperson and Anders 1991);

4.

Few white sturgeon eggs or larvae have been collected in the Kootenai River despite repeated efforts
to collect them since 1988 (Apperson and Anders
1991; Anders and Siple 1994; Paragamian and Krause
2001; Paragamian et al. 2001). For example, in 1993,
only three white sturgeon eggs and no larvae were
caught in 41,000 hours of sampling with egg mats,
D-ring nets and beam trawl (Anders and Siple 1994).
The three eggs were caught in 354 egg mat sets.

The Kootenai River white sturgeon was listed as a Federal
Endangered Species on September 6, 1994. Conservation aquaculture is currently being employed to help recover this population
(Ireland et al. 2002). Eggs were first collected from wild fish in the
Kootenai River in 1991 and the first juveniles were planted in 1992.
Regulated flows out of Libby Dam:
1.

Inverted the annual hydrograph, so that peak flows
in the Kootenai River now occur in Autumn / Winter
instead of Spring /MSummer;

2.

Caused daily fluctuations in water elevation of 2
meters in the Kootenai River at Bonners Ferry, Idaho
owing to “power peaking”; and

3.

Altered water temperature in the portions of the
Kootenai River below the dam that are occupied by
white sturgeon (Apperson and Anders 1991; Duke et
al. 1999; Ireland et al. 2001a, 2001b; Paragamian and
Krause 2001; Paragamian et al. 2001).

All these factors may have influenced the urge to spawn and
spawning success. Additionally, Lake Koocanusa reservoir trapped

nutrients, causing a collapse of the food web that supported sturgeon. For example, spawning runs of kokanee from Kootenay Lake
into tributaries of the lower Kootenai Reservoir disappeared shortly
after Libby Dam came on line. This was thought to be due to loss
of nutrients in Kootenay Lake, which fertilized the phytoplankton,
that fed the zooplankton, that kokanee preyed on. Sturgeon presumably foraged on kokanee during their spawning runs.
Experimental releases of water from Libby Dam were made in the
springs of 1994 and 1995 to determine if sturgeon could be induced
to spawn. The higher flows stimulated movement of sturgeon that
had been implanted with radio and ultrasonic transmitters and released in Kootenay Lake or the lower Kootenai River above the lake
(rkm 120–170) (Paragamian et al. 1995). Nineteen of the 38 fish migrated upstream to the vicinity of Bonners Ferry, Idaho (rkm 228–
237) in May and June and 163 eggs were collected on 2,011 egg mats
(Paragamian et al. 1995). These results indicated that the flows
benefitted natural spawning. The effectiveness of the conservation
aquaculture program was also demonstrated in 1995. Of 43 juveniles
(350–1,200 mm FL) captured, 31 were hatchery fish released in 1991
or 1992 (Paragamian et al. 1995). (Note: Data in appendices of this
report indicated only 30 juvenile sturgeon age 2–4 were caught: 28
hatchery and 2 wild). No wild larval sturgeon were caught in 1995.)
White sturgeon populations that occur in reservoirs of the
Snake River vary, with some reservoirs supporting large numbers
and others very few. In the lower Snake River, Washington, sturgeon eggs, juvenile and adults have been collected in Ice Harbor,
Lower Monumental and Little Goose Reservoirs. From 1993 to
1998, spawning sites were identified at three locations in Ice Harbor
Reservoir, two locations in Lower Monumental Reservoir and
five locations in Little Goose Reservoir (Parsely and Kappenman
2000). Population abundance and density estimates of white sturgeon were made in Ice Harbor Reservoir in 1996 (DeVore et al.
1998) and Lower Monumental and Little Goose Reservoirs in 1997
(DeVore et al. 1999a). In Ice Harbor Reservoir abundance (density) was 4,560 white sturgeon (89 ⁄ km). In Lower Monumental
Reservoir abundance (density) was 3,891 white sturgeon (91 ⁄ km).
In Little Goose Reservoir abundance (density) was 4,860 white
sturgeon (81 ⁄ km).
White sturgeon were present between Lower Granite and Hells
Canyon Dams, which includes the free-flowing Hells Canyon
Reach below the latter dam. In a study conducted from 1972–
1975, the Idaho Department of Fish and Game and University of
Idaho estimated the population between the two dams (224 km).
They tagged 876 sturgeon and recaptured 204 of them, some up
to 8 times (Coon et al. 1977). Using mark-recapture techniques,
they estimated there was a 95% probability that the population
in this reach ranged from 8,000–12,000 individuals. Density estimates ranged from 36–54 white sturgeon ⁄ km. Small sturgeon
(< 9 cm) FL were most abundant (86% of the fish caught). Large
sturgeon (> 183 cm) FL comprised 10% of the fish caught (Coon
et al. 1977). The fact that some smaller sized sturgeon were caught
indicated that juvenile sturgeon are recruiting into the population
in the Lower Granite to Hells Canyon Reach of the Snake River.
In studies conducted from 1979–1983, an estimated 2,785
white sturgeon (38 ⁄ km) resided in a 74 km segment between
Hells Canyon Dam and the head of lower Granite pool (38 ⁄ km)
(Cochnaueur et al. 1985). From 1982–1984, IDFG estimated that
3,955 white sturgeon (23 ⁄ km) resided in the free-flowing (174 km
long) section between the mouth of the Clearwater River and Hells
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Canyon Dam (Lukens 1985). Population (density) of white sturgeon in Lower Granite Reservoir in 1990–1991 was estimated at
1,372 white sturgeon (21 ⁄ km) using a closed population estimator
(Schnabel) and 1,524 white sturgeon (23 ⁄ km) using an open population estimator (Jolly Seber) (Le Pla 1994). In 1992, the population (density) in Lower Granite Reservoir was estimated at 1,804
(27 ⁄ km) using a Schnabel estimator (Bennett et al. 1993 cited in
Anders 2002). In 1997–2000, 3,625 white sturgeon (18 ⁄ km) were
estimated in a 209 km section between Lower Granite Dam and
Hells Canyon (Le Pla et al. 2001). Tuell and Everett (2001) estimated 2,544 white sturgeon (20 ⁄ km) in a 129 km reach between
Lower Granite Dam and the mouth of the Salmon River in 1997–
1999. In 1997–2000, population (density) of white sturgeon in the
80 km section between the mouth of the Salmon River and Hells
Canyon Dam was estimated at 1,312 (16 ⁄ km) using a Schnabel estimator and 1,600 (20 ⁄ km) using a Jolly–Seber estimator (LePla
et al. 2001). Collectively, these data indicated that white sturgeon
abundance declined between the early 1970s and early 1980s but
remained relatively stable since then. This decline may be partly
related to overharvest as the area was developed by jet boaters into
a popular destination white sturgeon fishery. After harvest was restricted in the 1980s, the sturgeon population stabilized. Natural
reproduction occurs in the free flowing section between Hells
Canyon Dam and the head of Lower Granite Reservoir.
White sturgeon are present in the reservoirs between Hells
Canyon Dam and Shoshone Falls, but their populations are dwindling (Cochnauer 1981, 1983; Lukens 1981; Cochnauer et al. 1985).
From 1979–1983, IDFG tagged 1 white sturgeon between Brownlee
and Swan Falls Dams, 9 between Swan Falls and C. J. Strike Dams,
905 between C. J. Strike and Bliss Dams, and 20 between Bliss
Dam and Shoshone Falls (Cochnauer et al. 1985). The estimated
population (density) in C. J. Strike Reservoir was 2,192 (25 ⁄ km).
In 1998, too few white sturgeon were tagged and recaptured in
Hells Canyon and Oxbow Reservoirs to generate population estimates (LePla et al. 2001). White sturgeon abundance (density)
was estimated at 155 (< 1 ⁄ km) in Brownlee Reservoir in 1996–1997
(LePla et al. 2001), 726 (13 ⁄ km) in Swan Falls Reservoir in 1996–
1997 (LePla and Chandler 1997), and 2,622 (25 ⁄ km) in C.J. Strike
Reservoir in 1994–1996 (LePla and Chandler 1995).
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In 1942, IDFG attempted to establish white sturgeon above
Shoshone Falls by catching them below Shoshone Falls and
transplanting them above the falls in Milner Dam Reservoir.
Simpson and Wallace (1982) noted that the experiment apparently
failed since no sturgeon were subsequently recaptured in Milner
Reservoir.
A white sturgeon was recovered from Sprague Lake, Adams
and Lincoln coutnies, WA, by WDFW during a lake rehabilitation
in 1985. It was transplanted into the lake by an angler who originally caught it in the Snake River.
White sturgeon were introduced into Lake Havasu, Colorado
River, Arizona and California in 1967 and 1968 (Minckley 1973). A
few of these were later caught at downstream sites until 1976, but
there have been no reports since then (Moyle 1983).
It is probable that white sturgeon distribution in the Columbia
Basin the has been affected by the declining abundance of anadromous salmon. White sturgeon are large bodied and require a
substantial amount of prey to maintain their energy requirements.
They are omnivorous scavengers of live or dead prey. Pacific salmon
that have died after spawning in the fall made an ideal, abundant,
seasonal prey base for white sturgeon. Moreover, the salmon tie up
nutrients in their flesh during their residence in the ocean and recycle them back into freshwater during their sapwning migration.
When their spent carcasses decompose, these nutrients are released and fertilize the watershed. (See more discussion about this
in Volume 3, Chapter 14.) Thus, decomposing salmon carcasses not
directly eaten by sturgeon probably benefitted them in a second
way by increasing the production of other types of food consumed
by sturgeon in other seasons. Pacific salmon abundance declined
owing to overharvest in the lower Columbia River in the late 1800s.
Commercial fishermen initially targeted the big spring and summer Chinook salmon that migrated to the upper Columbia and
Snake Rivers, so a marked decrease in salmon was first noticed at
those locations. This event may have also marked the initial decline
in upriver white sturgeon populations. It is possible that individuals with strong migratory tendencies may have left these areas in
search of greener pastures. Reduced salmon forage and reduced
ecosystem productivity may explain why modern white sturgeon
do not grow to the gigantic size they once did.
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CHAPTER 9
Family Clupeidae: Herrings

BIOGEOGRAPHY, SYSTEMATICS,
AND EVOLUTION
The order Clupeiformes is composed of 33 families with over
900 species that live predominantly in saltwater. They occur in
all the oceans of the world except Antarctica. In the Northern
Hemisphere, several species are anadromous and a few are permanent freshwater residents.
The order contains economically valuable fishes including
herring, shad, alwifes, anchovies, menhaden and sardines. These
fishes are sought for their lipid (oil) content. Since lipids store
more calories than carbohydrates or proteins, their greater lipid
stores gives their flesh a higher energy content than most other
fishes. Clupeids are sold for human consumption or for mixing
with alfalfa, vitamins, and minerals to make energy rich food pellets fed to a variety of animals. Many members of this group are
planktivores and are, in turn, prey for many types of piscivorous
fish, birds and mammals. Their high caloric content makes them
especially valuable contributors to the overall bioenergetics of the
fish that eat them.
The members of the family Clupeidae are distinguished by
having a keel-like, knife-edged belly and conspicuous adipose
eyelids. Adipose eyelids are clear flaps of tissue that function as
a nictitating membrane to protect the eye. Only one clupeid occurs in eastern Washington, the nonindigenous, anadromous,
American shad (Alosa sapidissima).
Clupeids are deep-bodied, moderately laterally compressed,
silvery fish. The ventral edge of their belly is modified into a keel,
formed from rows of saw-like scales (scutes) on either side of the
midline. The scales come together to form a sharp edge similar to
the scalloped serrations of a bread knife.
Clupeids are a primitive fish characterized by a single soft dorsal fin near the middle of the body, an anal fin positioned about
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midway between the dorsal and caudal fins, and pectoral and pelvic fins that lie close to the ventral midline. The pelvic fins are
abdominal, inserted under the dorsal fin, with a prominent axillary process. No spines are present on any fin. They have cycloid
scales and a physostome swim bladder. Clupeids are separated
from other primitive families by their saw-like keel, which is characteristic of all the species in this family. Clupeids also lack lateral
lines and have relatively larger scales than other families with the
primitive body plan.
Clupeids have protractile jaws and long slender gill rakers,
which are an adaptation for plankton feeding in surface waters.
Their big, silvery scales reflect the sunlight filtering down from
above. This camouflages them from predators below because
they blend in with the many spectral points of light glittering
off the surface.
American shad are the largest North American clupeid, attaining typical weights of 1–2 kg. Their knife-edged keel serves as a diagnostic character for their identification in eastern Washington.
The oldest known freshwater clupeid is †Knightia vetusta
from the Paleocene, 65–55 MYBP, Tongue River Formation in
Montana (Grande 1982a). †Knightia eocena and †Gosiutichthys
parvis were clupeids from the Eocene, 55–34 MYBP, Green River
Formation in Wyoming, Utah and Colorado (Grande 1984). The
latter species were schooling fishes in playa lakes (Fossil, Gosuite,
and Uinta) that formed massive fish mortality layers when they
were suddenly killed and quickly buried. Those found at Fossil
Lake, near the town of Kemmerer in southwestern Wyoming,
are world famous because of their excellent state of preservation. About 34 million years ago clupeid fishes disappeared from
freshwaters of the western United States until the American
shad, native to the East Coast, was introduced in the late 1800s
by the United States Fish Commission.
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NATURAL HISTORY
American shad, like salmon, are anadromous and return to the
same river where they were hatched to spawn (Leggett 1973). They
are iteroparous (spawn more than once) and tagging studies have
revealed they return repeatedly to spawn in the same river (Melvin
et al. 1986, 1992; Dadswell et al. 1997). Shad displaced from their
spawning ground homed back to it immediately (Dodson et al.
1972). As a consequence of their homing behavior, shad from each
major river system along the Atlantic coast form discrete stocks
that can be discriminated by distinguishing morphometric and
meristic characters (Melvin et al. 1992).
Recently, genetic studies have also indicated that shad spawning in each major river system along the East Coast of the United
States represent genetically discrete stocks (Nolan et al. 1991;
Epifanio et al. 1995; Brown et al. 1996, 1999). Shad collected from
19 drainages between the St. Lawrence River, Quebec and St. Johns
River, Florida, had distinctive nucleotide sequences (haplotypes)
in their mitochondrial DNA (Epifanio et al. 1995; Brown et al. 1996).
This result is possible only if fish born in a particular river exhibit
fidelity to that river and home to it repeatedly during all subsequent spawning events. If a substantial amount of wandering between river systems occurred, then genetic analysis would reveal
a heterogeneously mixed population rather than discrete stocks.
The return of fish to the same place where their parents spawned is
termed ‘natal homing’, which results in discrete stocks of fish that
are adapted to local environmental conditions. The mechanism(s)
by which this homing behavior is achieved is not known, but seems
to be at least partly related to olfaction. In an experiment where
shad were displaced from their spawning grounds but deprived of
their olfactory sense by plugging their nares with Vaseline-coated
cotton swabs, they were unable to relocate their spawning grounds
and instead wandered aimlessly (Dodson and Legget 1974). In contrast, control fish collected from the same spawning ground and
displaced to the same location, but with their olfactory sense left
intact, exhibited directed movements and returned immediately to
the spawning ground. Another type of anadromous fish, the Pacific
salmon, are known to rapidly learn (imprint to) the water of their
natal stream when they pass through a critical stage of their development termed smolt transformation. The salmon retain a permanent memory of this smell and use it as a cue to relocate the home
stream during the spawning migration (reviewed by Hasler and
Scholz 1983). Perhaps, shad use a similar mechanism.
Even though shad usually return to spawn in the same river,
at least some limited amount of straying must occur to prevent
inbreeding. When shad were transplanted to the Pacific Coast,
they exhibited a pronounced tendency to wander away from their
stocking site and spawn at a different location. Within 5 years after
shad fry were stocked in the Sacramento Basin, they had traveled
more than 960 km up the coast to the Columbia and Fraser Rivers.
These were adults from the first stocking. This wandering may have
been related to the juveniles having passed through a critical period for imprinting prior to being stocked. Hence, they may not
have learned appropriate cues to identify the Sacramento River,
resulting in extensive straying.

Age, Growth, and Reproduction
Reproductively mature American shad enter rivers in spring
(May to July) and can travel hundreds of kilometers upstream to

spawn (Peterson et al. 2003). In the Columbia Basin they ascend
to Priest Rapids Dam on the Columbia mainstem (635 km above
the mouth) and Lower Granite Dam on the Snake mainstem (691
km above the mouth). This energetically taxing migration allows
eggs and juveniles to rear in an environment with fewer predators
than the ocean.
American shad ascend rivers to spawn when water temperatures exceed 10–11°C, with peak spawning occurring at temperatures of about 15–20°C. In the Columbia River, these temperatures
occur between June and August in reservoirs above Bonneville
Dam. Impoundment of the Columbia and Snake rivers behind several hydroelectric dams between 1933 and 1974 promoted earlier
warming in summer and resulted in shad adjusting their migration
schedule so that it occurred about five weeks earlier in 1993 than
1938 (Quinn and Adams 1996).
Shad in John Day Reservoir, Columbia River, spawned from
early-June to late July, peaking in late June to mid-July (Hjort et al.
1981). American shad spawn in the open waters of large rivers and
do not usually enter smaller tributary streams. In the Columbia
River, hydroelectric dams created nearly ideal spawning habitat for
shad by forming deep, wide impoundments. Spawning usually occurs at night. A female is courted by 1–3 males who fertilize eggs as
they are ovulated. During spawning, adults swim close to the surface, sometimes with their backs sticking out of the water and generating a wake (Wydoski and Whitney 2003). A female produces
about 100,000–600,000 eggs annually, depending on her age and
size. Eggs are non-adhesive and semi-buoyant. Most slowly sink
and drift along above the bottom as they are carried downstream
by water currents. Some eggs remain suspended in the water column. Eggs hatch in 3–8 days. Juveniles grow to 80–130 mm TL,
before migrating to the estuary in their first fall.
American shad become reproductively mature at age 3–4
(males) or 4–5 (females) and have a maximum life expectancy
of about 9–11 years, most 8 or 9 years (Scott and Crossman 1973,
Wydoski and Whitney 1979). They are considered to be an iteroparous species and can potentially survive to spawn a second or
third time. However, individual populations are variable in this respect. Over their natural range on the East Coast, populations in
the north tend to have a higher percentage of individuals that are
iteroparous than populations in the south; e.g. 80% in the St. Johns
River, New Foundland; 30–50% in the Connecticut River; 10–30%
in the Delaware River and 0% in the St. John River, Florida, where
they are semelparous (like salmon) and die after their first spawn.
Since most of the shad along the West Coast came from stocks
in the mid-Atlantic states (primarily the Susquehanna River and
Delaware and Chesapeake Bays) it is probable that about 10–30%
of the Columbia Basin population is iteroparous but hard data on
this are lacking. Eight of 25 adult shad examined by Peterson et al.
(2003) were repeat spawners. Of these, spawning check marks on
otoliths indicated that five were on their second spawning run and
three were on their third.
Shad grow to a total length of about 130 mm by the end of their
first year, 230–mm by age 2, 300 mm by age 3, 430 mm by age 4,
and 457–737 mm by age 5 (Scott and Crossman 1973). Shad attain maximum lengths and weights of 750 mm and 6.8 kg along
the East Coast. On the West Coast the maximum size is about
660 mm and 3.6 kg. In the Columbia River, female shad typically
measure 430–560 mm and weigh 1.6–2.3 kg, while males measure
420–495 mm and weigh 1.1–1.3 kg (Wydoski and Whitney 1979,
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2003). Adult shad entering the Columbia River were aged by annular marks on otoliths (Peterson et al. 2003). Ages ranged from
2–6. Three year old shad (n = 14) on average measured 438 mm TL
and weighed about 933 g. Age 4–6 shad (n = 10), on average, measured 384 mm TL and weighed 833 g (Peterson et al. 2003). Since
Columbia River shad did not become larger as they grew older,
these results are consistent with the hypothesis that shad are limited by productivity in the Columbia River estuary or ocean along
the west coast of North America.
The state angling records for American shad are 2.4 kg in
Washington and 2.6 kg in Oregon. Both fish were taken in the
Columbia River below Bonneville Dam.
Davis (1956) determined that fecundity of six spawning populations of American shad from the Hudson River, New York to
St. Johns River, Florida ranged from 209,000 (500 mm female) to
616,000 (420 mm female). The largest fish did not have the greatest
fecundity. WDFW / ODFW (1998) indicated that fecundity of female
shad in the Columbia River ranged from 100,000–600,000 eggs
annually, dependent on her size and age.

Food Habits
Shad are size-selective planktivores that consume members of
the zooplankton community such as copepods, cladocerans, amphipods, opossum shrimp, and midge larvae (Chironomus sp.).
Food of 24 juvenile shad in John Day Reservoir, Columbia River,
consisted of 86% cyclopoid copepods, 6% calanoid copepods, 4%
Bosmina, 2% Daphnia, and 2% Leptodora by weight (Peterson et
al. 2003). The latter three taxa are mid to large sized Cladocera.
Cyclopoid copepods were found in all 24 stomachs, calanoid copepods and Bosmina in 23, Daphnia in 19, and Leptodora in 15. Other
prey items found in their stomachs included other small Cladocera
(Alona sp., Chydrorus sp., Ilyocryptus sp., Moina sp., Sida sp), clams
(Bivalva), and amphipods (Corophium sp.).
Haskell et al. (2006) described the food habits of 110 juvenile American shad in the John Day Reservoir. Zooplankton accounted for 99% of their diet by weight. Cyclopoid copepods,
large cladocerans (Daphnia sp. and Leptodora kindtii), mediumsized cladocerans (Bosmina longirostris) and small cladocerans
(Ceriodaphnia lacustris) were the most prevalent organisms in the
diet. Also consumed were calanoid copepods, harpacticoid copepods, parasitic copepods (Arguloida sp.), other small cladocerans
(Alona sp., Chydorus sp., Leydigia quadrangularis, Monospilus
dispar, Sida crystallina) and large cladocerans (Ilyocryptus sp.).
Additionally, these shad ate ostracods, bees / ants (Hymenoptera),
aphids (Homoptera), Asian clams (Corbicula fluminea), amphipods (Corophium sp.) and opossum shrimp (Neomysis mercedis).
Corophium sp. and N. mercedis are typically marine organisms but
have become established in Columbia and Snake River reservoirs
(Haskell et al. 2006). Juvenile shad fed predominately on Daphnia
sp. in August but switched to Bosmina longirostris in September
when Daphnia abundance decreased sharply and Bosmina abundance increased. The collapse of Daphnia was attributed to size
selective predation by shad because a sharp reduction of Daphnia
body size was observed concomitant with an increase in the abundance of young-of-the-year shad (Haskell et al. 2006).
About 30 years ago Wydoski and Whitney (1979) pointed out
that, because so little was known about the feeding habits of shad
in the Columbia River and surrounding marine waters, it was
unknown if they competed for the same resources as salmonids.
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Likewise, it had not been determined if size-selective predation by
shad had altered the composition or dynamics of the zooplankton community in the estuary in a way that negatively influenced
the survival of the salmon smolts. This is still largely unknown today, although some information is gradually becoming available
(Peterson et al. 2003).
In the Sacramento estuary, California, the opossum shrimp,
Neomysis mercedis, was the dominant prey of American shad
(Moyle 1976). In preliminary food habits studies conducted in the
Columbia River estuary, Asian clam and the opossum shrimp (N.
mercedis) were important components of the diet of America shad
(Durkin et al. 1979; Hanmann 1981; McCabe et al. 1983). Calanoid
copepods, cladocerans (especially Daphnia sp.) and insects were
also consumed. McCabe et al. (1983) noted that juvenile salmon
eat the same foods as shad. Based on these data, Chapman et al.
(1991) concluded that it was probable that competitive interactions occurred between shad and chinook salmon in the Columbia
River estuary. This is a matter of concern because shad runs in
some years have exceeded the runs of salmon in the Columbia
River. Therefore competition between shad and salmonids in the
Columbia estuary could potentially make recovery of salmon
more difficult if it can be shown that growth or survival of salmon
are negatively impacted by this competition. Predevelopment annual run size of adult Pacific salmon and steelhead trout in the
Columbia River numbered 10–16 million fish (Chapman et al.
1986; NPPC 1986), but recent runs typically numbered less than 2
million. During the same period the number of American shad
running up the Columbia River has increased from 0 to about 5.2
million. Large numbers of shad in fish ladders on mainstem dams
have also caused avoidance or delay of salmon using the same ladder (Basham et al. 1982; Monk et al. 1989; Merchant and Barilla
1998).

Behavior and Ecology
In freshwater, adult American shad are consumed by white sturgeon and harbor seals. Shad fry and juveniles are consumed by
juvenile and adult salmonids, northern pikeminnow, smallmouth
bass and walleye, double-crested cormorants and gulls in John
Day Reservoir and below Bonneville Dam (Poe et al. 1988, 1991;
Peterson et al. 1994, 2003). In saltwater, juvenile and adult shad
are consumed by toothed cetaceans (dolphins, porpoises, killer
whales), harbor seals, sea lions, sharks, tuna and subadult and
adult salmonids.
Sound detection by American shad is remarkable, ranging from
200–180,000 Hz. (Mann et al. 1997, 1998, 2001, 2002; Plachta et al.
2002, 2003). By contrast, cyprinid (minnows), catostomid (suckers) and ictalurid (bullhead catfishes) fishes, which were for a long
time thought to have the best hearing among fishes, can only detect sounds in the range of 100–3,000 Hz, which is about the same
range that humans hear. Classical conditioning experiments were
conducted to determine the auditory threshold of shad (Mann et
al. 1998; Plachta et al. 2003). In these studies, shad were held in
a tank that contained a set of electrodes which measured heart
rate. A second set of electrodes delivered a mild electric shock. A
particular frequency of sound was piped into the tank followed a
few seconds later by an electric shock. The fish learned to associate the sound with the electric shock by slowing down their heart
rate in anticipation of receiving the electric shock after the sound
was piped into the tank. The fact that the heart rate slowed after
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the sound but before the shock was administered indicated that
they learned to associate the shock with the sound. It also implied
that the fish could detect a sound of that particular frequency and
intensity. This experiment was repeated until the lowest and highest frequency sounds the shad could learn (200–180,000 Hz) were
determined. These results suggest that shad can detect sounds that
are above the range of human hearing, or what are called ultrasonic
sounds.
Development of ultrasonic hearing in shad is thought to be an
evolutionary adaptation that allowed them to detect the echolocation clicks of cetaceans (8,000–120,000 Hz) (Mann et al. 1997, 1998;
Plachta et al. 2003). Clupeid fishes, including American shad, are
the main prey of several species of dolphins and porpoises. Marine
mammals echolocate prey by emitting ultrasounds that reflect off
objects, such as a fish, with different density than the water. Mann
et al. (1998) determined that American shad were able to detect
simulated dolphin ultrasound clicks at distances up to 180 m!
Presumably, shad so forewarned could take evasive action to avoid
capture by echo locating dolphins.
American shad on the East Coast have, since colonial times,
been valued for both their delicious meat and roe and have supported important commercial fisheries. They also have a reputation as a strong fighter among sport anglers and are a prized sport
fish on the East Coast. However, shad is an underutilized species in
the Columbia River. In 1990, when over 4 million shad entered the
Columbia River, only about 168,000 were harvested in commercial
and Indian fisheries and 124,431 were harvested by sport anglers
on the lower Columbia River and Willamette Rivers. Sport catch
further up the river was minor compared to the catch in the lower
river. Thus, the total exploitation was 292,431 fish (7.3% of the run),
compared to spawning escapement of 3,719,569 (92.7% of the run).
From 1990 to 1995 the average annual commercial and sport
harvest amounted to 4.2% and 4.8% or the run respectively (ODFW
and WDFW 2000, Petersen et al. 2003). The maximum harvest of
shad in the Columbia River occurred in 1996 when 343,900 were
taken in commercial fisheries and 150,959 were taken in sport fish-

eries. The minimum run size that year was 2,905,800 so total exploitation was 494,859 fish (or 17% of the run) compared to spawning escapement of 2,410,941 (83% of the run).
There are several reasons why American shad are underutilized
in the Columbia Basin:

A. T. Scholz

1.

Although popular on the East Coast, they have not
caught on along the West Coast where there are few
markets for commercially caught shad. Shipping
costs to send them east are too high in comparison
to their market value to make that a financially viable
option. As a result shad have not been targeted by
commercial fishermen;

2.

Their migration into the Columbia River coincides
with that of depressed stocks of salmon. To minimize
incidental catch of protected salmonids, gear, time
and area restrictions are imposed that also reduce the
shad harvest.

3.

Although shad are gaining in popularity as a sport
fish in the Columbia Basin, they are not targeted to
the same extent as salmonids or sturgeon. In 1995,
the year with the highest proportion of anglers that
targeted shad, the number of angler trips for shad
between the mouth and Bonneville Dam was 17,800,
compared to 94,400 for sturgeon. The most popular
sport fishing areas for shad in the Columbia are below Bonneville Dam and in the Willamette River. In
recent years, smaller sport fisheries have developed
in the pools above John Day and McNary Dams.
Normally, adult shad do not feed during their spawning migration but do readily strike at small lures and
flys (Wydoski and Whitney 1979). Shad caught on
light tackle are well known for their fighting ability.
Sport anglers utilize shad as table fare and as bait for
crab pots and sturgeon.
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KEY TO THE FAMILY CLUPEIDAE (HERRINGS)
Generalized Family Characters
Confirm these characters before keying to species.

3.

Body laterally compressed.

1.

One soft rayed dorsal fin over middle of body.

4.

Pelvic fins abdominal (under dorsal fin).

2.

Scales along ventral midline, modified into sharp
scutes, overlapping to form a saw-tooth keel that
resmbles a serrated knife.

5.

Base of anal fin longer than base of dorsal fin.

Progressively fainter spots
backward from operculum

Scales on along ventral
midline overlapping to
form saw-tooth keel.

Figure 9.1

axillary process

Line drawing of American shad made by the United States Fish Commission (Jordan and Evermann 1896–1900). US-PD.
Colors enhancement by EWU University Graphics. Lower figure highlights keel composed of scutes on belly..

Dichotomus Key to the Clupidae of Eastern Washington

SPECIES

COUPLET

1
A.	In eastern Washington, the family is represented by a single
species, the American shad (Alosa sapidissima) (see Figure 9.1).
The family characteristics also serve to identify this species.
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AMERICAN SHAD
Alosa sapidissima (Wilson, 1811)
Primary Identification

Confirming Characters

1.

1.

Axillary process present at base of pelvic fins.

2.

Gill rakers numerous (about 60), long and slender.

3.

Anal fin longer than wide. Length of base greater than
length of dorsal fin base. Anal rays 18–24 (usually
20–22).

Scales of ventral midline modified into scutes that
form a saw-toothed, keeled edge (akin to the scalloped
edges of a serrated knife). More distinct in juvenile than
adults specimens.

2.

Large dark blotch behind gill cover, followed by 2–23
(usually 3–7) smaller spots not always visible unless
scales are removed.

3.

Body laterally compressed.

Figure 9.2

Side view of river of American shad collected at McNary Dam on Columbia River. Note row of progressively smallersized, fainter dark spots behind the gill cover.

Similar Species
1.

2.

Pronunciation
Alosa = Ál-ō-să

Salmon, trout, whitefish (Salmonidae): Shad have a fusiform body and axillary process, similar to salmonids,
but do not have an adipose fin. Salmon and trout have
smaller scales than shad, but whitefish have scales that
are similar in size to shad. Shad have belly scales modified into saw-toothed keel, not present in salmonids.

sapidissima = săp-id-is-si-ma

Common Name(s)

Sandroller (Percopsidae): Sandrollers possess an adipose fin and lack belly scutes.

Etymology
Alosa: Latinized old English (Saxon) name (allis) of the European
shad Alosa alosa
sapidissima: From Latin sapid (= flavor, taste), and issima (= Latin
superlative ending); hence most savory or most delicious. This
name was originally intended to compare the flavor of American
shad only to other Clupeid fishes, not other fishes in general.

American shad (AFS name), shad, common shad, Atlantic shad,
white shad, “poorman’s salmon”. Also, Potomac shad, Connecticut
River shad, Delaware shad, Susquehanna shad, etc. (i.e., it was
named after many large rivers and bays along the Atlantic Coast).
American shad are sometimes called “the fish that saved the
American Revolution,” because of their role in averting starvation
by the Continental Army, under the command of General George
Washington, encamped along the Schuylkill River at Valley Forge,
Pennsylvania, in the winter of 1777–1778. General Washington
described their ordeal as a constant struggle against famine and
low morale. By March 1778, his soldiers were “naked and starving,”
when an early run of American shad ran up from Delaware Bay
into the Schuylkill River. The hungry soldiers gathered a bountiful
harvest of fresh fish. Female American shad are often called “roe
shad” and prized for their eggs, which are considered a delicacy.

A. T. Scholz
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Figure 9.3

Distribution of American Shad in eastern Washington

Systematic Notes
First described as Clupea sapadissima by Wilson (1811: no page).
Type locality was probably the Delaware River or Delaware Bay
near Philadelphia, Pennsylvania. The generic name was changed
from Clupea to Alosa by George Cuvier. Rafineque (1817: 205) and
Perley (1852: 206) used the name Alosa sapidissima and it has been
known by that name ever since.

Clupea sapidissima sp. nov.

Wilson (1811: no page). Original description in Ree’s New
Encyclopedia 9.

Alosa sapidissima Wilson

Alosa sapidissima

Chapman (1942: 10).

Distribution and Stock Status

Perley (1852: 206).

Rafinesque (1817: 205); Jordan (1880: 278); Jordan and Gilbert
(1883: 267); Jordan and Starks (1895: 270); Jordan and Evermann
(1896–1900: 427); Doane (1902: 75); Evermann and Goldsborough
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Alosa sapidissima (Wilson, 1811)

Hart(1973: 95); Robins et al. (1991: 183); Nelson et al. (2004: 67);
Mecklenburg et al. (2002: 136); Scholz and McLellan (2009: 49;
2010: 71).

Scientific Synonyms

Alosa sapidissima (Wilson)

(1907: 19); Fowler (1923: 95); Jordan, Evermann and Clark
(1930: 1930); Schultz and DeLacy (1935 / 1936: 369); Schultz
(1936: 133); Bailey et al. (1960: 10); Bailey et al. (1970: 15); Scott and
Crossman (1973: 128); Moyle (1976: 104; 2002: 17); Gray and Dauble
(1977: 211); Wydoski and Whitney (1979: 20; 2003: 45); Robins et al.
(1980: 17); Lee et al. (1980: 95).

American shad are indigenous to the Atlantic coast, from the Gulf
of St. Lawrence, Newfoundland to the St. Johns River, Florida. They
are anadromous, running into large rivers to spawn throughout
their native range. A combination of over fishing, dams, industrial
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pollution, land use practice, economic development and human
population growth caused many local extirpations and generally
depressed stocks throughout their native range, similar to how
these same types of factors have depressed anadromous salmonid
stocks on the West Coast.
Coastal harvest of migrating mixed stocks has been proposed
as a possible cause of decline of American shad along the Eastern
Seaboard. Brown et al. (1999) used mitochondrial DNA to identify
which of 17 distinctive stocks from major river systems contributed to mixed stock fisheries in coastal areas away from home rivers. Their study demonstrated that in some coastal areas, the fish
were genetically most similar to those spawning in nearby rivers
(coastal populations were statistically genetically distinctive from
one another). In other coastal areas, shad from different rivers (in
some cases distant rivers) intermingled. Coastal fisheries in these
areas had the potential to overharvest weak stocks.
Shad were introduced into the Sacramento River by the United
States Fish Commission in 1871, and by 1876 had migrated as far
north as the Columbia and Fraser Rivers (Smith 1896; Doane
1902; Welander 1940). In 1885 and 1886, 910,000 American shad
were planted in the Columbia River near its confluence with the
Walla Walla and Snake rivers and in the Willamette River, Oregon
(Smith 1896). From 1906–1919, additional American shad fry
were stocked routinely in the Willamette River by the US Bureau
of Fisheries. Annual plants were typically in excess of one million fry. The total number stocked for all years combined was
50,951,240 fry and 1,245,000 eggs (Bowers 1906,1907, 1909, 1910,
1911, 1913; Smith 1914, 1915, 1917; O’Malley 1917a, 1917b, 1919; Leach
1920). In 1917, 180,000 shad fry were stocked in Youngs River near
Astoria, Oregon. American shad fry were also planted in Seattle’s
Lake Washington and around Puget Sound in the Nooksack,
Skagit, Snohomish and Stillaguamish Rivers and Lake Stevens,
from 1906 to 1914. A total of 2,701,000 shad fry were stocked in
these waters (see above citations). At present, they are distributed
along the Pacific Coast from San Pedro, California to the Kenai
Peninsula, Alaska. They enter rivers throughout this range but
occur most commonly in the Columbia, Fraser and Sacramento
Rivers. The increase in shad running into the Columbia River be-

tween 1938 and 2004 and their subsequent decrease between 2005
and 2010 is shown in Figure 9.4.
In the Columbia River, before 1957, few, if any, American shad
historically migrated above Celilo Falls (rkm 309). The minimum
shad adult run size into the Columbia River was typically less than
125,000 (range 50,100–401,300) between 1938 and 1957. Apparently
shad lacked the stamina to leap the falls. In 1957, construction of
the Dalles Dam inundated Celilo Falls and, commencing with the
shad run of 1958, its shad friendly fish ladders allowed shad to annex new spawning territory above the dam. Shad abundance in the
Columbia began to increase sharply. Four years later (1962), when
the progeny from the 1958 broad year returned, the shad run size
was estimated at 671,600. The shad run continued to increase as
additional dams were constructed upstream of the Dalles in the
Columbia and Snake Rivers during the 1960s and 1970s. The fish
passage facilities at these dams provided easy access into new
spawning territory for shad and the newly created reservoirs provided near perfect spawning habitat and fry rearing conditions
for shad. Shad runs continued to increase until 2004. In 2004, the
number of shad counted passing above Bonneville Dam was over
5.3 million individuals. Figure 9.4 shows shad counts at Bonneville
Dam have fluctuated over time but were increasing through 2004.
In 2005, 6,020,527 shad had been counted passing above the Dalles
Dam by 31 July. Interestingly, only 4,066,184 shad were counted at
Bonneville Dam by that date. The Bonneville and Dalles counts
represent a minimum estimate of the shad run in the Columbia
River because substantial numbers of shad spawn in the Columbia
River below Bonneville Dam and in the Willamette River
In recent years, shad numbers have declined (1.3 million
counted at Bonneville Dam in 2009 and 1.0 million counted at the
Bonneville Dam in 2010) (Figure 9.4). At the same time counts of
salmon and steelhead ascending above Bonneville Dam have increased. This is thought to be related to a climate regime shift in the
North Pacific Ocean. [i.e., cold phase of Pacific Decadal Oscillation
(PDO)]. See chapter 14 for further information about PDO.
At present shad ascend the Columbia as far upstream as Priest
Rapids Dam. Counts of shad at Priest Rapids Dam from 1962–1983
were summarized by Mullan et al. (1986). The number observed
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Shad counts at Bonneville Dam 1938–2004.
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in the fish ladders at Priest Rapids increased from 373 individuals
in the first year of operation (1962) to a peak of 121,547 (1992), and
has ranged between 2,502 and 20,583 since then. Shad cannot successfully negotiate the fish ladder at Priest Rapids Dam. At a point
where they must pass through vertical slots, they hesitate and fall
back. Hence, very few shad (if any) pass above Priest Rapids in
most years. No shad were collected during fish surveys in Priest
Rapids, Wanapum, Rock Island, Rocky Reach or Wells Reservoirs
by either Dell et al. (1975) or Burley and Poe (1994). Dell et al. examined 32,289 fish and Burley and Poe examined 16,110 fish from
these reservoirs. Burley and Poe (1994) did collect 67 shad in a
sample of 745 fish from the Priest Rapids tailrace.
Shad ascend the Snake River to the pool above Lower Granite
Dam. The number observed in the fish ladders at Lower Granite
increased from one individual in the first year of operation (1975)
to a peak of 33,987 in 2004. To provide an idea about how shad disperse during their migrations up the Columbia and Snake Rivers,
counts of shad passing above ladders at mainstem dams on the
Columbia and Snake Rivers in 2004 are shown in the Table 9.1.
Spawning shad appear to be confined to the mainstems of the
Columbia and Snake Rivers, although some may ascend a short
distance up larger tributaries such as the Yakima, Palouse and
Tucannon rivers. In 2005, seven shad were collected in a WDFW
migration trap in the lower Tucannon River (Mark Schuck,
Washington Department of Fish and Wildlife, District Office,
Dayton Washington, pers. comm.).
The shad fry introduced into the Columbia River in 1885 were
a parent stock native to the Susquehanna River, Pennsylvania. A
century later (during the 1980s) eggs from the Columbia River were
shipped to Pennsylvania to revive the Susquehanna River population.
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Table 9.1

Distribution of American shad in the Columbia
River Basin as indicated by counts at Columbia
(CR) and Snake River (SR) mainstem dams in
2004. This table was constructed to provide an idea
about the distance shad travel up the Columbia and
Snake rivers.

Dam
Bonneville
Dalles
John Day
McNary
Priest Rapids
Rock Island
Rocky Reach
Wells
Ice Harbor3
Lower Monumental
Little Goose
Lower Granite
1
2

3

River
Columbia
Columbia
Columbia
Columbia
Columbia
Columbia
Columbia
Columbia
Snake
Snake
Snake
Snake

RKM
CR 232.8
CR 306.4
CR 345.0
CR 467.2
CR 635.4
CR 725.4
CR 757.9
CR 825.0
SR 15.5
SR 66.6
SR 112.5
SR 172.0

Shad Count1
5,355,677
5,472,400
2,735,1032
1,751,728
10,589
0
0
0
365,493
160,2952
56,8432
33,897

Data from Columbia River Fish Passage Center, Portland, Or;
No counts available at John Day, Lower Monumental or Little
Goose Dams in 2004. Numbers shown are for 2003. The number
of shad passing Ice Harbor and Lower Granite Dams in 2003 was
245,493 and 17,454 respectively;
Snake River enters Columbia at RKM 324.2 between McNary and
Priest Rapids Dams.
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CHAPTER 10
Family Cyprinidae: Carps and Minnows

BIOGEOGRAPHY, SYSTEMATICS,
AND EVOLUTION
The Family Cyprinidae contains approximately 2,000 species
found in Asia, Europe, Africa, North America, and South America
(absent in Australia). In North America a total of 53 genera and
256 species are currently recognized (Nelsen et al. 2004). Nearly
all species are strictly freshwater and intolerant of even slight elevations in salinity. A few species, such as the carp (Cyprinus carpio) and goldfish (Carassius auratus) will tolerate brackish water
up to 10–15 0/00 salinity for short periods of time. Most tropical
freshwater aquarium fish belong to this family.
Most North American cyprinids are cool water fish. At 53 genera
and 256 species, the Cyprinidae have the greatest diversity and widest distribution of any North American freshwater family. However,
west of the continental divide they are depauperate. This is particularly true in the inland waters of Washington state where only
7 genera (9 species) of native minnows and 6 genera (6 species)
of introduced minnows occur. Native species include: chiselmouth
(Acrocheilus alutaceus), lake chub (Couesius plumbeus), tui chub
(Gila bicolor), peamouth (Mylocheilus caurinus), northern pikeminnow (Ptychocheilus oregonensis), longnose dace (Rhinichthys
cataractae), leopard dace (Rhinichthys falcatus), speckled dace
(Rhinichthys osculus), redside shiner (Richardsoni balteaus).
Introduced species include: goldfish (Carassius auratus), carp
(Cyprinus carpio), tench (Tinca tinca), golden shiner (Notemigonus
crysoleucas), and fathead minnow (Pimephales promelas).
One additional introduced species, the grass carp
(Ctenopharyngodon idella), has not been included in the main key
because they have been stocked in a few lakes and ponds to control nuisance macrophytes. The grass carp stocked in these lakes
have been made sterile by triploiding them prior to their introduction so there is essentially no possibility that they are repro612

ducing. One additional native species Umatilla dace, (Rhinichthys
umatilla) is not included in the main key because I have never collected one in eastern Washington. Both grass carp and Umatilla
dace are described in more detail in Chapter 25.
Minnows, along with the suckers (Family Catostomidae) are
placed in the order Cypriniformes. Members of both families exhibit
a primitive (ancestral) body plan, being relatively fusiform (somewhat variable in minnows) with a single soft-rayed dorsal fin usually attached over the mid point of the body. Pelvic fins are either
in the abdominal position under the dorsal fin or midway between
the abdominal and thoracic positions. Cyprinids have cycloid scales
and a physostome swim bladder. They do not have spines in their
fin rays (except carp and goldfish which have spines that develop
in a different manner from those possessed by spiny rayed fishes).
Neither minnows nor suckers have teeth in their mouth. Instead, in
both families, the fifth gill arch bears pharyngeal teeth. Minnows can
be differentiated from suckers on the basis of these teeth.
Minnows have one to three rows of pharyngeal teeth, with
never more that six teeth in any one row. Moreover, their teeth
have definite shapes resembling molar or canine teeth (Figures
10.1a, 10.1b). In contrast suckers have only one row of 16 or more
teeth that resemble a comb (Figure 10.1c). A second difference
is that in most minnows the base of the anal fin arises either in
advance of, underneath, or slightly behind the posterior margin
of the dorsal fin. In suckers the base of the anal fin arises midway between the posterior margin of the dorsal fin and caudal
fin. Carp and goldfish are the exception to this generalization. A
third difference is that the mouth of the minnows are usually terminal but can vary from subterminal to oblique. In suckers found
in Washington the mouth is inferior and surrounded by fleshy
papillae.
Minnows and suckers are grouped with the bullhead catfishes
(Order Siluriformes, Family Ictaluridae) into the Superorder
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Ostariophysi. Members of this superorder are characterized by:
(1) Weberian ossicles and (2) schreckstoff (alarm substance). The
Weberian ossicles consists of modifications in the four anterior
vertebrae. Processes (ossicles) on these vertebrae connect the swim
bladder to the inner ear (Figure 10.2). The ossicles transmit sound
vibrations, which are detected and amplified by the swim bladder,
to the inner ear. Fishes that possess Weberian ossicles have sensitive
hearing (fairly close to the range of humans).
Schreckstoff is a pheromone which is released when the skin is
damaged. The wounded fish releases a chemical alarm substance that
elicits a fright reaction in other members of its school, causing them to
suddenly disperse. This behavior discombobulates the predator, allowing the minnows to escape danger. The schreckstoff pheromone has a
different chemical composition in each species, which is detected only
by other members of that species. Ictalurids are distinguished from
cyprinids and catostomids because they: (1) lack scales, (2) have an
adipose fin, and (3) have four pairs of sensory barbels on the head.
Sexual dimorphism is conspicuous in many species of cyprinids during the breeding season. Males develop bright spawning
colors and nuptial tubercles called pearl organs on the head, body,
and fin rays. Females have drab coloration and no or less conspicuous nuptial tubercles.
Minnows are difficult to key; only a few species possess truly
distinctive characters, so a number of features must be compared simultaneously in order to make an accurate identification.
Minnows are separated by:

A

B

C

Figure 10.1

Pharyngeal teeth from (A) northern pikeminnow
(adapted for piscivory), (B) peamouth (adapted
for crushing snails), and (C) a largescale sucker
(resembling a picket fence for straining benthic
invertebrates out of bottom sediments or zooplankton out of water columns).
A. T. Scholz

1.

The length and number of rays in their dorsal fin.
Carp and goldfish have more than 15 with the first ray
possessing a spine, while all other cyprinids have 12
or fewer soft rays;

2.

The length and number of rays in the anal fin: 10–22
in redside shiner, 8–10 in northern pikeminnow, and
9 or less for all other species;

3.

Presence or absence of maxillary barbels: 2 large fleshy
pair in carp, 1 large fleshy pair in tench, 1 small (often
inconspicuous unless examined with a magnifying
lens) pair in longnose, leopard, and speckled dace,
peamouth, and lake chub; absent in other species.

4.

The position of the dorsal fin in relation to the pelvic
fins. The anterior origin of the dorsal fin is over or
slightly behind the origin of the pelvic fins in carp,
goldfish, tench, chiselmouth, northern pikeminnow,
longnose dace, leopard dace, speckled dace, lake
chub, and fathead minnow; the anterior origin of the
dorsal fin is in advance of the origin of the pelvic fins
in peamouth and tui chub.

5.

The position of the dorsal fin in relation to the anal
fin. The origin of the anal fin is in front of the posterior insertion of the dorsal fin in carp, goldfish, and
redside shiner; usually behind the posterior insertion
of the dorsal fin in tench, chiselmouth, peamouth,
northern pikeminnow, tui chub, fathead minnow,
and lake chub; and is about the same position as the
posterior insertion of the dorsal fin in longnose dace,
leopard dace, speckled dace and Umatilla dace.
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6.

The size of their scales. Carp and goldfish have big
scales (< 39 in lateral line series); tench have very
small scales (> 95 in lateral line series and partially
embedded); chiselmouth have small scales (85–95 in
lateral line series); other species overlap (counts in
lateral line series vary from 41–79).

7.

The shape of their lateral line. Relatively straight in
carp and goldfish, tench, peamouth, longnose dace,
leopard dace, and speckled dace; slightly decurved in
chiselmouth, northern pikeminnow, and lake chub;
and strongly decurved in redside shiner and tui chub.

8.

Position of the mouth. Terminal in carp, goldfish,
and northern pikeminnow; terminal to slightly
subterminal with snout protruding over upper jaw in
chiselmouth, leopard dace, speckled dace, peamouth,
and fathead minnow; subterminal with snout greatly
overhanging the mouth in longnose dace; and oblique
(upturned) in tench, redside shiner, and tui chub.

9.

All species, except tench, have caudal fins (tails) that
are either forked or deeply forked (not a useful keying feature). Tench have a truncate (square) tail.

Left side view

10. All species, except fathead minnow have a lateral
line that is complete (ends at caudal fin). In fathead
minnow the lateral line is usually incomplete, but
this character is variable and a few individuals have
complete lateral lines.
11.

Most species have a groove separating their upper
lip from the maxilla except for longnose dace, where
the anterior position of the upper lip is broadly
connected (or fused) to the maxilla. This structure is
called a frenum, which, in eastern Washington, is a
diagnostic character for identifying longnose dace.

12. Leopard dace also have a unique character. They possess fleshy stays that join the base of the fin rays to
the surface of the body.
13. The lower jaw of the chiselmouth is a straight edge
cartilaginous plate that is an adaptation for scraping
filamentous algae off rocks.
14. Tench produce copious amounts of mucus, which
in combination with their partially embedded scales
make them slippery to handle.
15. Fathead minnow have a distinguishing first dorsal fin
ray which is about ½ the size of the second, so the fin
looks indented.
The pharyngeal teeth of minnows are a useful character that
can be used for taxonomic identification (Figure 10.3). These teeth
are located in the back of the throat. One to three rows are present
on the last gill arches. The teeth on each side are oriented inward in
an overlapping arrangement to form a basket in the throat. In some
species the teeth are knife-like, resembling canines or incisors. In
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Bottom view

Figure 10.2	

Weberian apparatus (bony ossicles) attached to
first four vertebrae of northern pikeminnow.

this case the teeth on opposite sides bear against each other like a
milling machine to cut up prey. In other species the pharyngeal
teeth are molar-like with grinding surfaces. In this case, they pulverize food against the hard palate on the roof of the mouth. Each
species has its own distinctive pharyngeal tooth formula, similar
to the dental formula that is used for mammal identification. The
teeth in each row are counted and read from left to right. A comma
is used to separate rows on the same side and a dash in used to
separate sides; so the formula 2,4–4,2 indicates that there are two
teeth in the outer row, and four teeth on the inner row of the left
arch, and four teeth on the inner row, and two on the outer row of
the right arch. The counts are not always bilaterally symmetrical,
i.e. it would not be unusual for a tooth formula to be 2,4–5,2.
In order to see the teeth and discern the tooth formula, the last
gill arch lying against the shoulder girdle must be dissected out
and examined under a magnifying glass; so pharyngeal teeth are
of limited value in field investigations. However, since the tooth
formula in combination with tooth shape are diagnostic, pharyngeal teeth make an excellent confirming character. See a paper by
Eastman and Underhill (1973) which discusses variation in the
pharyngeal tooth formulas of cyprinids.
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H

G

Figure 10.3

Pharyngeal teeth for each species of Cyprinidae that occurs in eastern Washington. After each species the pharyngeal
tooth formula is enclosed by parentheses. A) chiselmouth (0,4–5,0 or 0,5–5,0); B) goldfish (0,4–4,0); C) lake chub (2,4–4,2
or 2,4–5,2); D) carp (1,1,3–3,1,1 or 0,1–3–3,1); E) tui chub (0,4–4,0 or 0,5–5,0); F) peamouth (1,5–5,1); G) golden shiner
(0,5–5,1); H) fathead minnow (0,4–4,0);
Figure 10.3 continued on next page
A. T. Scholz
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Figure 10.3 concluded I) northern pikeminnow (2,5–4,2 or 2,4–4,2); J) longnose dace (2,4–4,2 or 1,4–4,1); K) leopard dace (0,4–5,0 or
0,5–5,0); L) speckled dace (1,4–4,1 or 2,4–4,2); M) redside shiner (2,5–4,2 or 2,4–5,2); N) tench (0,5–4,0 or 0,5–5,0).
The fossil record suggests that cyprinids arose in southeast Asia
and radiated to other regions (Miller 1958; Briggs 1986; Cavender
1986, 1991). An alternative to this hypothesis was advanced by
Novacek and Marshall (1976). They thought that Ostariophysian
fishes arose in South America during the early Cretaceous when
South America and Africa were still connected in the supercontinent of Gondwana. There they split into the sister groups, the
Cypriniformes and Siluriformes. In South America and Africa, these
taxa underwent adaptive radiation after the continents split apart.
Eventually, they came to occupy North America after a land bridge
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formed connecting South America to North America. For most of
the genera occupying the Columbia Basin, there are fossil relations
in the new world but not the old world. In the Pacific Northwest,
the oldest fossil cyprinids appear to be of Miocene Age. Miocene,
Pliocene and Pleistocene Cyprinidae were discussed in Chapter 4.
A few species of cyprinids, notably carp and goldfish are tetraploid, hexaploid or octoploid (Ohno 1967; Ferris and Whitt 1977;
Buth et al. 1991). Although polyploidy suggests a mechanism of
speciation of cyprinid fishes, these duplicated genes have been silenced to such a degree that most species are functionally diploid.

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

NATURAL HISTORY
Age, Growth, and Reproduction
Minnows tend to spawn in the late spring and summer. Their reproductive behavior is keyed to water temperature. Spawning begins when water warms beyond a lower set point (typically in the
range of 10–20°C) and stops when temperatures increase above an
upper set point (typically 20–30°C). If the water cools back down
below the upper set point a second episode of spawning may occur in one season. Since temperature plays such an important role
in stimulating reproduction, the initiation of spawning within a
species is somewhat variable, especially in the intermountain west
where elevation change influences the seasonal temperature regime. In lowland valleys spawning may occur earlier (May) than
in mountain streams where temperatures are influenced by snow
melt, which can postpone spawning until late June or July.
Most minnows are group spawners, that broadcast eggs over
bottom substrate. Usually there are more males than females on the
spawning grounds. Carp move from open water of lakes or big rivers into warm embayments or sloughs in the early morning. Several
males simultaneously court a female, chasing after her in a manic,
noisy commotion of splashing and thrashing about in shallow water.
It is not unusual for 2–10 kg carp to move into water so shallow that
their backs stick out above the surface. Eggs are demersal, adhesive
and are held off the bottom by sticking on rubble. A good place to
see carp spawning in eastern Washington is at the south end of Rock
Lake, Whitman County, in about the last weekend in May where
they can be viewed from the WDFW boat launch. Northern pikeminnow, longnose dace, reside shiner, chiselmouth, and peamouth have
similar spawning behaviors. Smaller sized minnows move into shallower water than carp, so that their backs are also exposed. Tench
and tui chub lay adhesive eggs on substrate vegetation.
A contrasting type of reproductive behavior is displayed by fathead minnows, which lay their eggs under macrophytes, logs, or
rock ledges. Males select the nest site, herd receptive females into
position below it, and assist the female in turning on her side. The
female has an anal fin modified for oviposition to deposit adhesive eggs on the underside of these structures. Males develop a distinctive fleshy pad on their back between the nape and dorsal fin,
which is a secondary sexual characteristic (Smith and Muray 1974)
(Figure 10.4a). This pad is used to collect eggs and press them tight
against the nest in order to cement them to it. The male may also
use this pad to stroke and roll the developing eggs. Males guard
the nest and provide parental care by fanning the eggs to circulate
oxygenated water through them.
Nuptial tubercles are an important secondary sexual character
on male minnows. They occur on the head of most species during
the breeding season. For example: Male fathead minnows develop
formidable nuptial tubercles on the snout and jaws that resemble the
bony armor of plated dinosaurs (Figure 10.4b). This is an apt analogy because tubercles on a 64 mm long fathead minnow are proportionately as large as a dinosaur’s plates. Fathead minnows drive
intruders away from the nest by butting them with the tubercles.
Spawning males are often brightly colored during the breeding
season. For example, redside shiner develops bright red, orange,
and yellow coloration and develops nuptial tubercles on its head
and nape (Figure 10.5). After the breeding season their colors fade
and they loose their breeding tubercles.

Cyprinids are incredibly prolific. A 127 mm female minnow
often contains as many eggs as a 813 mm salmon (approx. 3,000
eggs). A 813 mm female carp contains approximately 2 million
eggs.
Some minnows can spawn repeatedly at intervals throughout
a single spawning season. This is termed fractional spawning. For
example, fecundity in fathead minnows was reported to range from
636–2,622 eggs in females ranging from 41–55 mm (Carlander
1969). Gayle and Buynak (1982) noted that fathead minnows spawn
repeatedly as long as the water temperatures remains above 18°C
and that females can spawn 16–26 times in one season, with a total
annual fecundity ranging from 6,800–10,600 eggs per female. Male
fathead minnows spawn with multiple partners, who continuously
add eggs to his nest. A single nest was reported to contain up to
12,000 eggs in various stages of development (Carlander 1969).
Eggs of cyprinids usually hatch out in 10 days; their rate of development is accelerated by warmer water and retarded by cooler water.
Most minnows remain small throughout their lives, but a few species
attain a large size. Goldfish weighing 1.34 kg (3.1 lbs), carp weighing
33 kg (72 lbs) [maximum usually 9 kg (20 lbs) in western states], northern pikeminnow weighing 13 kg (29 lbs), and tench up to 3.9 kg (8.5 lbs)
have been reported. The following notes expand on the reproductive
behavior, age, and growth of minnows found in eastern Washington.

Chiselmouth
In the Hanford Reach of the Columbia River chiselmouth spawning commenced in late May, peaked in June to mid-July, and continued through July at temperatures ranging from 13–18ºC (Gray
and Dauble 1976b, 2001). Gravid females and ripe males were collected at this time. Adhesive eggs were attached to rocks or stones.
Spawned out fish of both sexes began to appear in mid-June. Jason
McLellan (wdfw Region 1 Spokane pers. comm.) collected ripe
chiselmouth on May 20 in Latah Creek and July 2 in Dragoon
Creek, tributaries of the Spokane and Little Spokane rivers. The fish
had developed black spawning stripes along the sides of the body,
orange color at the bases of the paired fins, lips, abdomen, and minute spawning tubercles on the head and front part of the body.
Chiselmouth attain a maximum length of about 375 mm and live
6 or 7 years. Both sexes become sexually mature at about the same
time (age 3–5) when they attain a length of 250 mm TL (Moodie and
Lindsey 1972, Gray and Dauble 2001). Length at age data for 47 chiselmouth from the Okanogan River, near Brewster, Washington, was:
age 1 (45 mm), age 2 (104 mm), age 3 (141 mm), age 4 (205 mm), age 5
(225 mm), and age 6 (226 mm) (Moodie and Lindsey 1968). The largest
of 88 specimens of chiselmouth collected from Long Lake, Spokane
County, measured 300 mm (Osborne et al. 2003). The largest of 8
specimens of chiselmouth collected from Lake Roosevelt measured
373 mm (McLellan et al. 2005; McLellan and Scholz 2007; Scofield
et al. 2004). Back calculated total lengths of chiselmouth in eastern
Washington are shown in Table 10.1. The average back calculated total
lengths was 76 mm at age 1, 133 mm at age 2, 199 mm at age 3, 263 at
age 4, 265 at age 5, and 284 at age 6. Chiselmouth fecundity ranged
from 6,200–18,400 eggs per female(Wydoski and Whitney 2003).

Goldfish
Gravid female and ripe male goldfish, were collected in every month
from March to November in Clear Lake, Spokane County (Krival
1983). Goldfish spawned over submergent and emergent mac-

A. T. Scholz
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Figure 10.4

Fleshy dorsal pad (A) and nuptial tubercles (B) on a 37 mm male fathead minnow.

Figure 10.5

Breeding coloration of a redside shiner. Inset shows spawning tubercules on it’s head and nape.

Table 10.1

Back calculated total lengths (mm) of chiselmouth in eastern Washington. NR = Not recorded.
County
Benton, Franklin
Kittitas, Yakima
Lincoln, Stevens
Spokane
(4 Water Bodies)

Location
Hanford Reach¹
Yakima River²
Little Falls Reservoir³
Latah Creek ⁴
Average

n
33
NR
40
26

1
70
56
90
91
76

Back calculated TL (mm) at age
2
3
4
5
6
140 210
102
142 192 203 265 284
148 195
133 199 263 265 284

References: ¹Gray and Dauble (2001) ²Titus (1996), ³Heaton (1992) ⁴Scholz, Personal observation.

rophytes. Goldfish mature at 100–185 mm TL (Carlander 1969).
Goldfish in Clear Lake, aged at 14 years attained a maximum length
of 457 mm and weighed 1.4 kg but most goldfish ranged between
250–300 mm TL and 245–439 g weight. In captivity goldfish lived to
25 or 30 years (Essing 1898, Flower 1935). In Medical Lake, Spokane
County Washington, goldfish (n = 14) aged at 1 + averaged 190 mm TL
and 138 g in weight. Those aged at 2 + averaged 231 mm TL and 207 g
in weight, and those aged at 3 + averaged 266 mm TL and 296 g in
weight (Anderson 1987). Back calculated total length of goldfish for
lakes in eastern Washington is shown in Table 10.2. The average in
length in Washington was 94 mm at age 1, 187 mm at age 2, 232 mm at
age 3, 273 mm at age 4, 292 at age 5, 292 mm at age 5, 304 mm at age 6,
320 mm at age 7, 331 mm at age 8, 338 mm at age 9, 340 mm at age 10,
343 mm at age 11, and 351 mm at age 12 and 13. I was unable to obtain
any readable scales from the two largest individuals at Clear Lake
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that measured 434 and 457 mm. Fecundity ranged from 787 eggs in
a 150 mm TL female to 17,433 eggs in a 331 mm TL female to 431,017
eggs in 434 mm TL female in Clear Lake, Washington.

Carp
Carp spawning occurred from late May to early June in Rock Lake,
Whitman County Washington. The Memorial Day weekend is
usually a good time to view them. They spawn in water so shallow
their bodies stick out of it. In the Hanford Reach of the Columbia
River, carp spawning also occurred in May and June (Gray and
Dauble 2001). They spawned in a flooded field at the south end of
Rock Lake and in flooded backwater sloughs along the Hanford
Reach at temperatures from 13–16ºC. Carp egg production ranged
from about 36,000 eggs in an age 4 female 394 mm TL to 2.2 million eggs in an age 16 female that measured 856 TL and weighed
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Table 10.2
County
Spokane
Spokane
Spokane
(3 Lakes)

Back calculated total lengths (mm) for goldfish in eastern Washington.
Location
Clear Lake¹
Medical Lake¹
Silver Lake¹
Average

n
17
10
3

1
91
99
93
94

2
175
196
186
187

3
229
231
237
232

4
269
273
278
273

Back calculated TL (mm) at age
5
6
7
8
9
10
289 301 320 331 338 340
299 304
295 307
295 304 320 331 338 340

11
343

12
351

13
351

343

351

351

References: ¹Scholz, personal observation.

10.1 kg (Swee and McCrimmon 1966). Male carp matured at age
1–4 and females matured at age 4–5 at 300 mm FL (Gray and
Dauble 1976a; 2001). Eggs normally hatch between 3–6 days post
fertilization (Swee and McCrimmon 1966).
Carp have lived for 47 years in captivity (Flower 1935) but the record
in nature is 20 years. Carp attained a maximum size of 1,219 mm (47.9 in)
and 27 kg (59 lbs) in Iowa (Iowa Conservationist 1955). In Washington,
the state angling record weighed 30.9 kg (49.5 lbs) from Moses Lake,
Grant County in 2007. In Idaho, the state angling record carp take in
Brownlee Reservoir measured 1,118 mm (44 in) and weighed 17.5 kg
(38.5 lbs). In Long Lake Reservoir, Spokane River, Spokane and Stevens
counties, the largest carp measured 975 mm (38.1 in) and weighed 12.2 kg
(26.8 lb) (Osborne et al. 2003). In Lake Roosevelt, Ferry, Lincoln and
Stevens counties, the largest carp (n = 714) measured 855 mm (32.4 in)
and weighed 11.5 kg (25.3 lb) (McLellan et al. 2001, 2003, 2004, 2005,
2006, 2008; McLellan and Scholz 2002, 2003; Fields et al. 2004; Scofield
et al. 2004; Pavlik-Kunkel et al. 2005; Miller 2006a, 2006b, 2006c) (see
Figure 10.6). The largest carp in Mesa (n = 50) and Worth (n = 32) lakes,
Franklin County, measured 560 and 618 mm TL respectively (Divens
and Phillips 2002a, 2002b). The largest carp in Banks Lake (n = 150),
Evergreen Reservoir (n = 46), Lower Goose Lake (n = 7), and Red Rocks
Reservoir (n = 136), Grant County, measured 703 mm, 755 mm, 610 mm,
and 730 mm TL respectively (Woller et al. 2004; Petersen and Osborne
et al 2001a; Schmuck and Petersen 2006a; Osborne and Jackson 2001;
Osborne et al. 2004; Schmuck and Petersen 2006b). The largest carp in
Palmer (n = 79) and Whitestone lakes (n = 49), Okanogan County, measured 560 mm and 720 mm respectively (Osborne and Petersen 2001;
Osborne et al. 2003b; Petersen and Schmuck 2006a, 2006b). The largest
carp (n = 36) in Newman Lake, Spokane County measured 700 mm TL
(Osborne et al. 2004). The largest carp (n ≈ 40) in I-82 ponds, Yakima
County measured 730 mm TL (Divens et al. 2003). The largest carp
(n = 318) from Sprague Lake, Adams and Lincoln counties, in 1999
measured 791 mm and weighed 12.5 kg (Taylor 2000). The largest carp
(n = 169) in Sprague Lake in 2004 measured 813 mm TL (Schmuck and
Petersen 2006a). The largest carp in Rock Lake, Whitman County,
measured 788 mm TL and weighed 7.6 kg (McLellan 2001).
Back calculated total length of carp collected from eastern
Washington is recorded in Table 10.3. Average TL was 94 mm at
age 1, 168 mm at age 2, 239 mm at age 3, 311 mm at age 4, 377 mm
at age 5, 399 mm at age 6, 441 mm at age 7, 475 mm at age 8, 511
mm at age 9, 574 mm at age 10, 603 mm at age 11, 605 mm at age
12, 613 at age 13, 638 mm at age 14, 661 mm at age 15, 693 mm at
age 16, 708 mm at age 17, 718 mm at age 18, 748 mm at age 19 and
763 mm at age 20.

Lake chub
No information was found about lake chub in eastern Washington.
In lakes of the Caribou District, British Columbia, spawning oc-

curred in late May and June (Geen 1955, cited in Scott and Crossman
1973). In Montana, spawning occurred from mid May to mid June
when temperatures were 50°F (10°C) (Brown 1992). Both males and
females developed spawning tubercles on the head, the pectoral fin
rays, and on the breast in front of the pectoral fins. Lake chub were
noted to migrate out of lakes 1.6 km up a river to spawn. A 70 mm TL
female specimen contained 500 eggs (Richardson 1935). Females
100, 120, 168, 175, 181, and 194 mm TL contained respectively 800,
2,400, 5,290, 5,820, 6,630, and 11,000 ova. Courtship and spawning
behaviors were described by Brown et al. (1970) and Becker (1983).
Maximum life span of lake chub is about five years (Geen 1955 cited
in Scott and Crossman 1973). They attain a maximum length of about
227 mm (Scott and Crossman 1973), but apparently seldom exceeded
177–183 mm TL. They became sexually mature in their third year of life.
Back calculated total length have not been reported for Washington.
Elsewhere (Lake Michigan) they attained lengths of 72 mm (age 1),
102 mm (age 2), 132 mm (age 3), and 166 mm (age 4) (Becker 1983).

Tui chub
Little is known about this species in eastern Washington. Elsewhere
(Pyramid Lake, Nevada) Tui chub spawned from April to August.
Spawning peaked in June at water temperatures from 62–72°F
(16.7–22.2°C). Tui chub lives a maximum of seven years and attain
a maximum length of 420 mm but the average length is usually
228–279 mm. Total lengths at age were: 1 (137 mm), 2 (191 mm), 3
(239 mm), 4 (287 mm), 5 (345), 6 (401 mm), and 7 (417 mm) (Sigler
and Sigler 1984). All of the tui chub I have observed in eastern
Washington were much smaller than this (about 100–175 mm).
Males mature at 1–2 years of age, while females mature at 2–3
years of age. Fecundity of tui chub in Pyramid Lake, Nevada averaged (ranged) 23,300 (6,100–68,900) eggs / female (Sigler and
Sigler 1984). A 279 mm tui chub from Eagle Lake, California contained 11,200 eggs (Wydoski and Whitney 1979). Their eggs, which
are adhesive and stick to aquatic plants over which the adults
spawn, hatch in about 10–14 days. The young remain near shore
in the vicinity of vegetative cover during their first summer of life.
Later they form schools that occupy the limnetic zone of lakes.

Golden shiner
Spawning occurs over submerged vegetation between May and
August at temperatures ranging from 20–27°C. Adhesive eggs adhere
to vegetation and hatch in 2–4 days at these temperatures. Fecundity
of females was 3,680 eggs in a female 133 mm TL, and 4,670 eggs in
a female 141 mm TL (Becker 1983). Fecundity ranging up to 200,000
ova was reported by Mansueti and Harvey (1967). Breeding males
have orange or red pelvic and anal fins, the latter fin with a black
margin. Additionally, the nape of males became swollen and they de-
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Figure 10.6
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(A) Carp fry in an aquarium in the fisheries lab at EWU. (B) The largest carp collected in Lake Roosevelt was 855 mm (32.4
in) and weighed 11.5 kg (25.3 lb).
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Table 10.3

Back calculated total lengths (mm) for carp in eastern Washington.
Back calculated TL (mm) at age

County

Location

n

Adams, Lincoln

Sprague Lake¹

Ferry, Lincoln, Stevens
Grant
Whitman County
(4 Lakes)

Lake Roosevelt² 3 93
Banks Lake³
2 86
Rock Lake⁴
106 115
Average
94

1

2

3

4

5

6

7

8

9

10

11

12 13 14

15

16 17 18 19 20

106 82 132 195 256 314 357 399 442 484 516 549 578 608 635 663 684 686 718 748 763
131
201
206
168

172
298
291
239

224
404
359
311

329 370 401 423 463 520 547 575 617 640 659 701 729
445
421 470 523 560 586 686 714 663
377 399 441 475 511 574 603 605 613 638 661 693 708 718 748 763

References: ¹Taylor (2000) ² McLellan (2000) ³ Woller et al. (2004) ⁴ Scholz personal observation.

velop minute tubercles on lateral body scales. Golden shiners sometime spawn in the nests of largemouth bass or pumpkinseed sunfish.
Eggs in bass or pumpkinseed nests have higher survival than eggs
laid on vegetation due to aeration of eggs and protection provided by
the guarding male bass or pumpkinseed (Kimmel and Smith 1960,
Shao 1996). In a three year period 4–75% of active bass nests in a
Minnesota lake were used by golden shiner. Eggs were deposited 1–2
days after the bass spawned and the male bass guarding their nest
generally did not interfere with the spawning activity of the golden
shiner (Krammer and Smith 1960). Golden shiner also spawned in
about one third of the pumpkinseed nests in a pond in upstate New
York (Shao 1996). However, they did not spawn in pumpkinseed
nests where the guarding males were selectively removed.
Maximum age of golden shiner was 10 years (Nigerelli 1959).
Golden shiner of both sexes became sexually mature at age one
or two. Maximum length and weight of golden shiner were
300 mm and 680 g (Adams and Hankinson 1926). In eastern
Washington, North Twin Lake on the Colville Indian Reservation,
golden shiner grew to the following lengths and weights at
age 1+ (110 mm TL, 12 g wt), age 2 + (198 mm TL, 20 g wt), age
3 + (205 mm TL, 119 g wt), age 4 + (214 mm TL, 136 g wt), age
5 + (229 mm TL, 153 g wt), age 6 + (244 mm TL, 177 g wt). Back
calculated total lengths (based on scales, n = 67) was 51 mm at age
1, 112 mm at age 2, 152 mm at age 3, 173 mm at age 4, 200 mm at age
5, 213 mm at age 6, and 224 mm at age 7 in North Twin Lake.

Peamouth
Peamouth in Lake Washington, moved inshore to spawn over lake
shore gravels in May and June at temperatures of 12–19°C (Schultz
1935). Eggs adhere to the substrate and hatch in 7–8 days at 12.2°C
(54°F) (Schultz 1935). Breeding males averaged (ranged) 198 (184–
219) mm SL and weighed 124 (100–168) g. Breeding females averaged (ranged) 225 (194–270) mm SL and weighed 204 (108–277) g.
In the Hanford Reach of the Columbia River peamouth spawned
from mid-May to June at temperatures of 10–15°C (Gray and Dauble
2001). Gray and Dauble (1976b) collected gravid females from February
through June and ripe males from early June to early July. Spent males
were observed in late June and spawned out females by early July.
Peamouth of both sexes became sexually mature at ages 3–5 at
165–215 mm TL. Breeding males have tubercles on the head and
a dash of red color on their lips, bases of paired fins, and belly.
Fecundity of 7 peamouth in Seely Lake (Big Blackfoot River Basin,
Montana) ranged from 11,200–18,900 in females 300–325 mm TL
(Hill 1962). Fecundity ranged from 5,657–34,841 eggs in females
ranging from 215–330 mm, with longer fish producing more eggs
(Wydoski and Whitney 2003). Peamouth females lived a maximum
of 14 years in Flathead Lake, Montana, but no males older than age

7 were found (Rahrer 1963). In eastern Washington the maximum
age reported for both sexes was seven years in both the Pend Oreille
River (Barber et al. 1989, 1990) and in the Hanford Reach (Gray and
Dauble 2001). Back calculated total lengths for peamouth collected
in eastern Washington and southern British Columbia, are reported
in Table 10.4. Peamouth averaged 74 mm at age 1, 142 mm at age 2,
194 mm at age 3, 225 mm at age 4, 235 mm at age 5, and 274 mm at
age 6 and 7. The maximum size of peamouth (n = 1,309) in the Pend
Oreille River, Washington was 357 mm (Scholz et al. 2005; Geist et al.
2004; Scholz et al. 2004; Divens and Osborne 2003). The maximum
length of 45 peamouth in Lake Roosevelt was 284 mm (McLellan
et al. 2003, 2004, 2005; Fields et al. 2004; Pavlik-Kunkel et al. 2005;
Lee et al. 2006; Miller 2006). The state angling record for peamouth
was 0.47 kg (1.03 lbs) from the Snake River, Whitman County.

Fathead minnow
Fathead minnow reproduction was described in detail above.
During reproduction, breeding males used visual displays to solicit
female attention (Cole and Smith 1987a) and produced a pheromone that attracted breeding females (Cole and Smith 1992). In
turn, the female released pheromones that stimulated male courting behavior (Cole and Smith 1987b). Most age 1 fathead minnow
fish died after spawning and only 15–20% of the population reached
age 2 (Markus 1934, Dobie et al. 1956). They attain sexual maturity
at about 55 mm TL. In Iowa, both males and females in a group of
fish hatched on 28 May reached sexual maturity by 24 July. Their
young attained 55 mm TL before winter and spawned early in the
following spring. The largest observed fathead minnow, from Smith
Lake, Nebraska, measured 101 mm TL, but a maximum size of 72–
80 mm is more common. The largest fathead minnow I observed
among 391 collected in Pine Creek, tributary of Rock Creek (Palouse
River Drainage) in Whitman County, Washington was 80 mm. Their
growth has not been reported in Washington. Elsewhere, young-ofthe-year ranged from 26–48 mm TL, age 1 fish ranged from about
45–60 mm TL and age 2 fish ranged from 52–72 mm TL.

Northern pikeminnow
Spawning behavior by northern pikeminnow is variable. In
Merwin Reservoir, Clark County Washington, they spawned
along steeply sloping talus shorelines (Patten and Rodman 1969).
In Cascade Reservoir, Idaho, they migrated into tributary streams
and spawned over gravel riffles (Casey 1962). Females spawned simultaneously with 2–3 male partners and did not release all their
eggs at one time. This allowed them to spawn with multiple sets
of partners, which promoted random fertilization of gametes and
increased genetic variation in offspring.
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Table 10.4

Back calculated total lengths (mm) for peamouth in eastern Washington.
Back calculated TL (mm) at age

County

Location

n

Benton/Franklin/Grant

Hanford Reach1

Ferry/Lincoln/Stevens

Lake Roosevelt2

Pend Oreille
Pend Oreille
Average

1

2

3

4

5

6

7

8

9

10

11

83

63

123

174 213 246

12

112

195

214

Bead Lake3

176

74

98

122 146 169

192 215 235 260 276 291

Box Canyon Reservoir⁴

38

71

144

191 236 270

276 266

80

140 175 198 228 246 254 235 260 276 291

271 281

References: 1Gray and Dauble (2001); 2Pavlik-Kunkel et al. (2005); Lee et al. (2006); Scofield et al. (2007); 3Rader et al. (2006); ⁴Barber et al. (1989, 1990).

Gravid female northern pikeminnow were observed in the Hanford
Reach of the Columbia River from late May through mid-July, when
spent females began to be collected (Gray and Dauble 1976b). Ripe
males were observed from late June to mid July. Some of them developed spawning tubercles on the head at this time. Spawned out males
were collected in August (Gray and Dauble 1976b). Young-of-the-year
northern pikeminnow began to appear in collections in mid-July.
Collectively, these observations suggested that peak spawning occurred
from late June until mid-July when temperatures ranged from 14–18.5°C.
In Priest Rapids and Wanapum reservoirs northern pikeminnow spawning was initiated in early June at water temperatures of
13–15°C. Spawning peaked in early July at temperatures of 15–17°C,
and ended around the last week of August (Turner et al. 2005,
2006; Garner et al 2007; Garner and Keeler 2008).
In the lower Columbia Reservoirs northern pikeminnow migrated upriver to spawn in the fast water below a dam or into a
tributary stream when the temperature reached 14°C in June or July
(Gadomski et al. 2001). They broadcast adhesive eggs over gravel,
cobble, or rubble substrate. Eggs hatched in 8–10 days at 15–17°C and
the fry remained in the substrate for 11 more days before emerging
as yolksac fry. Yolksac larvae drifted downstream at night for 1–3
days before taking up residence in backwater nursery areas or along
vegetated shorelines where current velocity was sluggish (Gadomski
et al. 2001). Peak spawning took place in mid June 1993 and 1994
when the temperature rose to 14–18°C but was delayed for about two
weeks in 1995 and 1996, possibly because of cooler water temperatures (14–15°C) in June of those years (Gadomski et al. 2001).
A large specimen of northern pikeminnow, collected in Hayden
Lake, Idaho measured 673 mm (26.5 inches) TL, and weighed 3.1 kg (7.0
lbs) (Jeppson 1957). The largest of 4,135 northern pikeminnow collected
in the Pend Oreille River measured 640 mm TL (25.2 in) and weighed
3.1 kg (7.0 lbs) (Ashe and Scholz 1992; Divens and Osborne 2004; Geist
et al. 2004; Scholz et al. 2005). The largest of 779 specimens collected
in Long Lake Reservoir, Spokane Co., measured 612 mm (24.1 in.)
(Osborne et al. 2003). The largest of 505 specimens collected in Lake
Roosevelt, Ferry, Lincoln, Stevens Co., measured 635 mm (25 in)
(McLellan et al. 2000, 2003, 2004, 2005, 2006, 2007, 2008; McLellan and
Scholz 2002, 2003; Lee et al. 2003, 2006; Fields et al. 2004; Scofield et al.
2004; Pavlik-Kunkel et al. 2005; Miller et al. 2006a, 2006b, 2006c). A
616 mm specimen in Lake Roosevelt weighed 2.6 kg. The largest northern pikeminnow caught by an angler in the Snake River in Washington
weighed 4.6 kg (7.86 lbs). Jeppson and Platts (1959) reported the average total lengths and weights of northern pikeminnow in northern
Idaho lakes. For fish with total lengths (the average total weight was):
366 mm TL (450 g), 452 mm TL (910 g), 503 mm TL (1360 g), 554 mm TL
(1,810 g), 602 mm TL (2,270 g), 640 mm TL (2,270 g), 673 mm TL (3,175
g), and 710 mm (3,630 g). A 13.2 kg (29 lb) specimen (no length recorded) was taken in Shiusway Lake, British Columbia (Wydoski and
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Whitney 1979). Back calculated total lengths of northern pikeminnow
from several eastern Washington locations is shown in Table 10.5.
Average back calculated total length was 68 mm at age 1, 135 mm at age
2, 186 mm at age 3, 231 mm at age 4, 280 mm at age 5, 316 mm at age 6,
348 mm at age 7, 381 mm at age 8, 397 mm at age 9, 417 mm at age 10,
421 mm at age 11, 444 mm at age 12, 461 mm at age 13, 477 mm at age 14,
493 mm at age 15, and 503 mm at age 16.
Northern pikeminnow have a maximum life span of 19 years.
Males are sexually mature by age 3, females by age 4 or 5. Breeding
males have a dark lateral band and numerous tubercles on the head.
Mean fecundity of northern pikeminnow in the mid Columbia
reservoirs (Priest Rapids, Wanapum, Rock Island, Rocky Reach,
and Wells) 15,342 ova for females (n = 41) that averaged 290 mm FL
and 475 g in weight, 11,927 ova for females (n = 11) that averaged
355 mm FL and 587 g in weight, 33,521 ova for females (n = 19) that
averaged 406 mm FL and 997 g in weight, 26,755 ova for females
(n = 17) that averaged 451 mm FL and 1,384 g in weight, and 48,337
ova for females (n = 2) that averaged 500 mm FL and 1,925 g in weight
(Burley and Poe 1994). Average (range in) fecundity of these 59
fish was estimated at 26,056 (1,639–109,321) (Burley and Poe 1994).
Table 10.6 shows the average fecundity of northern pikeminnow collected in the lower Columbia and lower Snake River reservoirs.

Longnose dace
Longnose dace spawn over gravel or rubble substrate from May
through late August. Males are territorial and defend developing eggs
after spawning (Bartnik 1972). Males develop breeding tubercles on
the head and orange color on their lips and on the bases of their pectoral and pelvic fins. Lifespan of longnose dace is 5–6 years. Maximum
length reported was 157 mm in Montana and Idaho, but they seldom
exceeded 102 mm (Wydoski and Whitney 2003). The largest longnose
dace I have measured in eastern Washington was 123 mm, in Latah
Creek, a tributary of the Spokane River in Spokane County. Back calculated total length of 19 specimens collected from Latah Creek, were
46 mm at age 1, 59 mm at age 2, 70 mm at age 3, 83 mm at age 4, and
97 mm at age 5. Back calculated total lengths of specimens collected
from Rock Creek, Whitman Co., were 51 mm at age 1, 62 mm at age
2, and 74 mm at age 3. Fecundity of 3 females collected in California
Creek, tributary of Latah Creek, was 88 eggs in a 72 mm TL female,
108 eggs in a 103 mm TL female and 119 eggs in a 117 mm TL female.

Leopard dace
Little is known about leopard dace in eastern Washington. Leopard
dace spawn in early July in British Columbia (Gee and Northcoate
1963). Adhesive eggs are broadcast over gravel substrate in riffles.
Males develop tubercles on their head, and bright orange to red
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Columbia River (McNary Reservoir)²
Columbia River (John Day Reservoir)²
Columbia River Reservoirs¹

Snake River (Lower Monumental Reservoir)³ 117 44 117 175 222 257 285 311 338 362 386 410 426 436 461 454 468
Snake River (Little Goose Reservoir)³,⁴
Columbia River (Chief Joseph Reservoir)⁵
Columbia River (Lake Roosevelt)⁶
Columbia River (Lake Roosevelt)⁷
Snake River (Ice Harbor Reservoir)³
Columbia River (Dalles Reservoir)³
Columbia River (Bonneville Reservoir)³
Spokane River (Little Falls Reservoir)⁸
Bead Lake⁹
Pend Oreille River (Box Canyon Reservoir)¹⁰
Latah (Hangman) Creek11
Spokane River (Long Lake Reservoir)11

Benton/Franklin/Walla Walla

Benton/Klickitat

Benton/Franklin/Klickitat/Skamania/
   Walla Walla
Columbia/Franklin/Walla Walla/Whitman

Columbia/Garfield/Whitman

Douglas/Okanogan

Ferry/Lincoln/Stevens

Ferry/Lincoln/Stevens

Franklin/Walla Walla

Klickitat

Klickitat/Skamania

Lincoln/Stevens

Pend Oreille

Pend Oreille

Spokane

Spokane/Stevens

55 145 200 247 295 343 349 370 383 405 423 453 485 495

56 102 132 163 183 172

18

82 152 209 250 274 305 326 351 377 398 423 450 467 484 512 531

67 117 123 202 274 316 366 399 458 497

2

36

68

20

591 611

19

135 186 231 280 316 348 381 397 417 421 444 461 477 493 503 532 554 591 611

109 158 207 262 330 419 481 535

67 135 181 208

252 91 149 203 248 301 393 439 507 540 547

288 92 120 148 173 201 228 253 279 306 335 364 388 416 443 473 501 529 563

57

141 43 134 197 240 281 316 346 373 395 423 442 473 485 495

121 76 136 189 239 278 308 339 369 393 415 435 458 471 461

96

77 119 205 284 301 443 457 368 394 420 397 410

887 75 122 168 223 272 311 329 358 375 396 417 443 468 490 504 516 535 545

67

265 51 134 199 249 289 323 356 383 406 415 433 455 467 494 501

NR

108 66 133 188 234 271 302 331 353 374 387 407 431 449 462 509

104 45 138 205 250 285 315 340 363 389 413 433 449 455 462 491

17

References: 1Parker et al. (1995); 2Ward et al. (1995); 3Gray and Dauble (2001); ⁴Bennett et al. (1983); ⁵Beeman et al. (2003); ⁶Beckmen et al. (1985); ⁷McLellan et al. (2003), Lee et al. (2003, 2006), Scofield et al.
(2004, Fields et al. (2005), Pavlik-Kunkel et al. (2005); ⁸Heaton (1992); ⁹Rader et al. (2006); 1⁰Barber et al. (1989), Skillingstad (1993); 11Scholz (pers. obs.).

Average

Columbia River (Hanford Reach)³

147 54 106 162 211 253 292 322 365 391 422 441

117 44 112 169 222 265 296 327 351 373 401 413 439 458 486

Snake River (Lower Granite Reservoir)2

Benton/Franklin/Grant

1
2
3
4
5
6
7
8
9 10 11 12 13 14 15 16
48 147 197 248 295 300 340 390 413 435 445 460 480 495 500 501

n
NR

Location
Snake River Reservoirs1

Back calculated TL (mm) at age

Back calculated total lengths (mm) for northern pikeminnow in eastern Washington. NR = Not Recorded. Parker et al. (1995) and Ward et al. (1993) reported FL, not TL.

County
Asotin/Columbia/Franklin/Garfield/
   Walla Walla/Whitman
Asotin/Garfield/Whitman

Table 10.5

Family Cyprinidae: Carps and Minnows
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Table 10.6

Northern pikeminnow average fecundity in four
reservoirs of the Columbia River and four of the
Snake River.

River
Columbia
Columbia
Columbia

Reservoir
Bonneville
Dalles
John Day

n
43
66
65

Fecundity
36,380
29,195
30,949

Columbia

McNary

23

23,653

197

30,044

30
12
45
44

25,886
17,785
22,626
22,251

131

22, 137

Average
(Columbia River)
Snake River
Snake River
Snake River
Snake River
Average
(Snake River)

Ice Harbor
Lower Monumental
Little Goose
Lower Granite

coloration on their lips and base of their paired fins. Leopard dace
lived at least four years in the wild. In British Columbia fish ranged
9–18 mm FL and < 0.1 g at age 0, 18–36 mm FL and 0.1 g at age 1,
44–61 mm FL and 1.6 g at age 2, 60–80 mm FL and 4.5 g at age
3, and 80–120 mm FL and 8.4–10.9 g at age 4 and over (Gee and
Northcoate 1963). No fecundity data are available for leopard dace.

Speckled dace
Speckled dace spawn from June to August over rocky or gravel substrates. A ripe female is accompanied by several males. Adhesive
eggs adhere to the substrate. Lifespan of speckled dace is usually 3–4
years. Speckled dace first spawn at age 2 (Peden and Hughes 1981).
Fecundity ranged from 170–900 in females that were 50 mm SL
to 380–2,000 in females that were 78 mm SL (Peden and Hughes
1981). Fecundity of speckled dace in Latah Creek, Spokane County,
Washington ranged from 51–151 eggs in females from 60–64 mm
(Lee 2005). I aged 16 speckled dace collected in November from
Latah Creek. Four fish ranging from 28–38 mm were aged at 0 +, 8
fish ranging from 45–59 mm were age 1 +, and 4 fish ranging from
66–70 mm were age 2 +, and 2 fish ranged from 73–74 mm were
age 3+. I aged 28 speckled dace all collected in November from
Pine Creek, a tributary of Rock Creek, Palouse River, Whitman
County, Washington. One fish that was 32 mm was aged at 0 +, 15
fish ranging from 43–56 mm were aged at 1 +, 7 fish ranging from
60–76 mm were aged at 2 + and 2 fish ranged from 74–78 mm were
aged at 3+. In Cottonwood Creek, a tributary of Rock Creek, Palouse
River, Whitman County, Washington aged 46 speckled dace all collected in November. Fourteen fish ranging from 18–32 mm were aged
at age 0 +, 12 fish ranging from 38–55 mm were aged at 1 +, 18 fish
ranging from 60–75 mm were aged at 2 +, and two fish ranging from
80–82 mm were aged at 3 +. Back calculated total lengths at the formation of annuli for these fish are recorded in Table 10.7. Mean back
calculated TL was 31 mm at age 1, 51 mm at age 2, and 71 mm at age 3.

Redside shiner
The lifespan of the redside shiner is 5–6 years. Redside shiner usually
became sexually mature at age 2–3 when they reach lengths of 71–
624

Table 10.7

Back calculated total lengths (mm) for speckled
dace in eastern Washington.

County

Location

n

TL (mm) at age
1
2
3

Pend Oreille

Bead Lake¹

38

32

45

58

Spokane

Latah Creek²

16

33

55

71

Whitman

Cottonwood Creek²

46

30

50

79

Whitman

Pine Creek²
Average

28

30
31

53
51

75
71

References: ¹Rader et al. (2006), ²Scholz, personal observation.

99 mm. In the Hanford Reach of the Columbia River they reached
sexual maturity at age three or four when they are 120–150 mm TL
(Gray and Dauble 2001). During the spawning season males develop
bright red stripes on their sides against yellow or gold backgrounds
(Figure 10.5). Males also have numerous spawning tubercles on
their heads and napes (Figure 10.5). Spawning occurs from late June
through July in the Hanford Reach of the Columbia River when
water temperatures were 14.5–18°C (Gray and Dauble 1976b, 2001).
Ripe male and female redside shiner were found in Dragoon Creek,
a tributary of the Little Spokane River, from June 12 to the 5th of July
(J. McLellan WDFW, Spokane, Washington, pers. comm.). Ripe redside shiners of both genders were collected in June at temperatures
of 14–17°C in Latah and California Creeks, Spokane Co. (Lee 2005).
Weisel and Newman (1951) described the spawning behavior
of redside shiner. They spawn in groups. Females pair off with one
to four males and release demersal, adhesive eggs over sand and
gravel substrate. Recently hatched fry lay dormant on the bottom for 5–20 days until their yolk sacs were absorbed. They inflate
their swimbladders, swam up toward the surface and were carried
downstream into the lake at night by the current. Eggs adhering
to the underside of rocks, or in crevices between them, survived
and hatched in 3–7 days at temperatures 21–23°C. Exposed eggs
or larvae were promptly eaten by adult redside shiner. Young remained as pre-larvae in rock crevices for 8 days. Eggs hatch in 3–15
days at temperatures ranging from 12–21°C. Fecundity of 11 redside
shiner in the Latah Creek drainage, Spokane County, Washington,
that averaged (ranged) 105 (95–139) mm TL averaged (ranged) 600
(433–784) eggs per female (Lee 2005).
The maximum length of redside shiner is 178 mm, but they
rarely exceeded 127 mm. Back calculated total lengths at time of
annulus formation are recorded in Table 10.8. The average back
calculated total lengths of 326 individuals collected from seven locations in eastern Washington was 54 mm at age 1, 90 mm at age 2,
124 mm at age 3, 145 mm at age 4, and 149 mm at age 5.

Tench
The spawning season of the tench was from late May into July
at water temperatures of 18–20°C. One female spawned simultaneously with three to four males. Mature males do not develop
spawning tubercles or any special spawning coloration. They do
however, have especially large pelvic fins, which allow the sexes to
be discriminated throughout the year. Their large pelvic fins are
thought to effectively transfer milt to eggs because they produce
milt in minute quantities in comparison to other cyprinids (Giles
1994). Females are very fertile, producing 250,000–800,000 eggs
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Table 10.8

Back calculated total lengths (mm) for redside shiner in eastern Washington.
Back calculated TL (mm) at age

County

Location

n

1

2

3

4

Asotin/Garfield/Whitman

Snake River (Lower Granite Reservoir)1

35

59

118

153

168

Benton/Franklin/Grant

Columbia River (Hanford Reach)2

103

52

87

120

143

Columbia/Franklin/Whitman/Walla Walla

37

56

114

148

165

Ferry/Lincoln/Stevens

Snake River (Lower Monumental Reservoir)1
Lake Roosevelt3

1

55

Lincoln

Crab Creek ⁴

12

55

75

106

Lincoln/Stevens

Spokane River (Little Falls Reservoir)⁵

104

67

88

110

126

147

Pend Oreille

Bead Lake⁶

71

46

60

83

98

113

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)⁷

4

45

65

95

122

146

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)⁷

4

45

65

95

122

146

Pend Oreille

Sullivan Lake⁸

53

40

59

78

85

102

Spokane

Spokane River (Latah Creek)⁴

21

45

80

Whitman

Palouse River (Cottonwood Creek)⁴

49

48

75

117

Whitman

Palouse River (Pine Creek)⁴

5

49

80

118

Whitman

Palouse River (Rock Creek)⁴

6

51

80

112

129

50

80

111

129

Average

5

6

154

143

135

143

References: 1Bennett et al. (1983), 2Gray and Dauble (2001), 3Scofield et al. (2004), ⁴Scholz (pers. obs.), ⁵Heaton (1992), ⁶Rader et al. (2006), ⁷Barber et
al. (1989), ⁸Nine and Scholz (2005).

(Giles 1994). Adhesive eggs are broadcast over submerged macrophytes. Eggs become attached to the macrophytes and hatch in
about three to six days (Giles 1994).
Tench live up to 15 years (Giles 1994), but usually not more
than 11 or 12 years. The world angling record for tench, from a
lake in England, weighed 6.45 kg. The Washington state angling
record tench, from Sprague Lake, Adams and Lincoln counties,
weighed 2.58 kg (6 lbs. 4 oz.). Tench this big are rare. Their usual
maximum size is about 460 mm and 1.1 kg. Maximum total
length of 272 specimens collected from Eloika Lake (Spokane
Co.), 189 specimens from Long Lake (Spokane Co.) and 109
specimens collected from Sacheen Lake (Pend Oreille Co.) was
respectively 470 mm (Divens et al. 2001), 518 mm (Osborne et
al. 2003), and 460 mm (Divens et al. 2002). Anderson (1987) recorded the following data on tench from Medical Lake, Spokane
County, Washington. Age 4 (n = 2, average TL = 179 mm, average
weight = 72 g), age 5 (n = 5, 208 mm TL, 150 g wt), age 6 (n = 34,
222 mm TL, 167 g wt), age 7 (n = 134, 250 mm TL, 201 g wt),
age 8 ( n = 76, 269 mm TL, 238 g wt), age 9 (n = 24, 285 mm TL,
280 g wt), age 10 (n = 1, 365 mm TL, 560 g wt), and age 13
(n = 1, 460 mm TL, 1,079 g wt). I collected a tench out of Lake
Roosevelt, Ferry, Lincoln, and Stevens counties that measured
480 mm TL and weighed 1,518 g (Scholz pers. obs.). Back calculated total lengths (mm) at annulus formation are presented
in Table 10.9. Mean back calculated total lengths from scales for
380 tench were 90 mm at age 1, 138 mm at age 2, 184 mm at age
3, 233 mm at age 4, 272 mm at age 5, 305 mm at age 6, 333 mm at
age 7, 377 mm at age 8, 406 mm at age 9, 453 mm at age 10, and
461 mm at age 11.

Food Habits
Diet of cyprinid fishes is variable. Some species are piscivores; others eat aquatic insects, periphyton (algae that grows on rocks), macrophyte vegetation, or organic detritus. A few species specialize on
snails, or fingernail clams, and others are omnivorous. This variation

is related to the type of pharyngeal teeth and modifications of the
gastrointestinal tract possessed by each species. For example, northern pikeminnow are piscivorous, with canine-like pharyngeal teeth
that are well suited for grasping and tearing apart their prey. They
have a short, straight digestive tract, which is about the same length
as the total length of the fish, which is typical of fish with carnivorous diets. The stomach lining produces enzymes that quickly digest
animal proteins, so the digestive tract can be short. Peamouth are
also carnivores and have short digestive tract. They prey on aquatic
and terrestrial insects, snails, and clams. Their pharyngeal teeth are
specialized by having grinding surfaces to crush the shells of snails
and clams or exoskeletons of insects before they digest them.
Carp and goldfish are herbivores or omnivores. They eat macrophytes and animals attached to the macrophytes. They have
molar-like pharyngeal teeth that pulverize the plant material and
a long, convoluted digestive tract. Fish digestive systems lack enzymes that digest cellulose found in the cell walls of plants material. Consequently, they must retain plant material in their digestive tracts for a long time in order to extract any energy from it, so
most herbivores are characterized by digestive tracts with lengths
2.0–2.5 times their total body length.
Pharyngeal teeth description, digestive tract length and principle types of food eaten by Washington cyprinids are listed on
Table 10.10.

Chiselmouth
The chisel-shaped lower jaw is used to scrape periphyton (filamentous algae and diatoms) off rocks. This species is probably an important link in the food chain, converting energy associated with
primary production of aquatic plants into a form that can be utilized by piscivorous fishes. Chiselmouth contribute materially to
the diets of many piscivores.
Periphyton was the main food found in the stomachs of 33 chiselmouth, 164–329 mm from the Hanford Reach of the Columbia
River (Gray and Dauble 1976b). Periphyton was found in 100% of
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Table 10.9

Back calculated total lengths (mm) for tench in eastern Washington.
Back calculated TL (mm) at age

County

Location

n
1

1

2

3

4

5

6

7

8

9

10

11

453

447

453

475

Adams/Lincoln

Sprague Lake

47

77

139

201

266

317

356

388

423

446

Pend Oreille

Box Canyon Reservoir2

6

115

143

175

216

253

288

321

401

422

Pend Oreille

Box Canyon Reservoir2

84

114

151

186

223

260

299

334

380

Pend Oreille

Box Canyon Reservoir3

82

70

127

180

223

261

291

308

336

352

Spokane

Clear Lake4

58

78

120

171

203

245

287

315

353

404

Spokane

Downs Lake4

3

109

151

174

241

287

302

Spokane

Newman Lake4

2

109

147

181

223

267

Spokane

Silver Lake4

30

81

135

181

225

265

331

369

404

452

94

139 181 228 269

303 333 377

406

453

Average

299

461

References: 1Taylor (2000), 2Barber et al. (1989), 3Skillingstad (1993), ⁴Scholz (pers. obs.).

Table 10.10

Pharyngeal tooth formulas and length of digestive tract in relation to types of food eaten by minnows in eastern Washington.

Species
Chiselmouth
Goldfish

Pharyngeal
Tooth
Formula

GI tract
Length/
body length Tooth Shape and Principle food(s) eaten

0,4–5,0 or 05,-5,0
0,4–4,0

>2.0
>2.5

Stout and hooked for scraping periphyton, algae, and diatoms off rocks
Molar-like for grinding macrophytes and aquatic insects.

Grass Carp

2,4–4,2

>2.5

Serrated edges for cutting up macrophytes.

Carp
Lake chub
Tui chub
Peamouth

1,1,3–3,1,1
0,4–4,2 or 2,4–5,2
0,4–4,0 or 0,5–5,0
1,5–5,1

>2.5
0.9–1.2
1.0
1.0–1.2

Molar-like for grinding macrophytes, snails and insects.
Flattened and hooked for eating aquatic insects.
Larged and hooked for eating aquatic insects while the gills are adapted for zooplankton.
Molar-like grinding surface for eating snails, clams and aquatic insects.

0,5–5,0
0,4–4,0

0.6–0.7
2.0–2.5

Slender and hooked at the tip for eating aquatic instecs and mollusks (minnows).
Slightly hooked at the tip for eating aquatic insects and also eats zooplankton and macrophytes.

Northern pikeminnow 2,5–4,2 or 2,5–5,2

0.8–1.0

Canine-like with hooked tips for eating fish and aquatic insects.

Longnose dace
Leopard dace

2,4–4,2 or 1,4–4,0
2,4–4,2

0.9–1.2
1.0

Canine-like and hooked for eating aquatic insects.
Canine-like and hooked for eating aquatic insects.

Speckled dace

1,4–4,1 or 2,4–4,2

1.0

Canine-like and hooked for eating aquatic insects.

Redside shiner
Tench

2,5–4,2 or 2,5–5,2
0,5–4,0 or 0,5–5,0

1.0
1.2

Canine-like for eating aquatic insects. Also eat ostracods and zooplankton.
Canine-like for eating aquatic insects, mollusks, zooplankton and assorted water vegetation.

Golden shiner
Fathead minnow

the fish examined and accounted for 97 % of the stomach contents
by volume. Caddisfly larvae and chironomid larvae and pupae occurred in 52 and 29% of the stomachs respectively, but only accounted for 2% and a trace amount of the stomach contents by
volume. Roundworms (Nematoda) and organic detritus were also
present.
Food habits of 76 chiselmouth 20–120 mm TL, in the Yakima
River, Washington was reported by Titus (1996). She found three
size classes of chiselmouth in the Yakima River: young-of-theyear averaging 28 mm TL, 1+ juvenile averaging 56 mm TL and
2 + adults averaging 102 mm TL. She found a 1 + ontological shift
away from aquatic insects and toward diatoms at 40 mm TL.
Those fish < 40 mm TL consumed 50.6% diatoms, 5.4% green
algae, 30.2% insects, and 8.2% detritus. Those fish > 40 mm TL
consumed 87.3% diatoms, 5.5% green algae, 0% insects, and 9.0%
detritus. The most common diatoms were Navicula [Frequency
occurrence (FO) = 100%], Gomphenema (FO = 93.3%), Diatoma
(FO = 93.3%), Syndra (FO = 71.1%), and Cymbella (FO = 66.7%).
Other diatoms that occurred less frequently included Asterionella,
Ceratonesis, Cocenesis, Cyclotella, Eunotia, Fragillaria, Melosira,
Nitzschia, Surirella, and Tetracyclus. Green algae consumed
included Closterium, Cosmarium, Cladophora, Desmidium,
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Hyalotheca, Oedigenium, Pediastrum, Scendesemus, and Ulothrix,
with Cladophora and Ulothrix being most common. Karp et al.
(2002) reported that the diet of 211 chiselmouth, 47–355 mm TL, in
the Yakima River was comprised 89% organic detritus (presumably
mostly periphyton) and 11% aquatic insects.
The diet of chiselmouth changed with age in the Okanogan
River, Washington. Yearling chiselmouth (n = 198, < 50 mm FL)
consumed (numerical percentage) 98.6% chironomid larvae and
insects, 0.6% filamentous algae, and 0.8% diatoms (Moodie and
Lindsey 1972). Subadults (n = 11, 50–100 mm FL) consumed 69.1%
chironomid larvae, 3.9% unidentified insects, 5.8% filamentous algae and 22.1% diatoms. Adults (n = 49, > 100 mm FL) consumed
6.6% chironomid larvae, 14.8% insects, 30.6% filamentous algae
and 48.9% diatoms (Moodie and Lindsey 1972).
Adult chiselmouth (n = 196) in Wolf Lake, (Similkameen River
drainage, British Columbia) consumed 29.8% diatoms, 29.4% filamentous algae, and 21.1% organic detritus (Moodie and Lindsey
1972). These chiselmouth also consumed chironomid larvae and
pupae, Trichoptera (caddisfly) larvae, and Ephemeroptera (mayflies). Moodie and Lindsey (1972) determined that the filamentous
algae did not contribute to the nutrition because it was not digested as it passed down the gastrointestinal tract. They concluded
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that “diatoms swallowed with the algae provided the principle nutrition.” Lassey (1990) reported that in laboratory feeding trials, chiselmouth preferred diatoms to other algae.
Chiselmouth usually occur in mixed shoals with dace and
northern pikeminnow. It has been suggested that these species followed chiselmouth, which graze through periphyton (diatoms) attached to rocks thereby displacing invertebrates that are then consumed by the dace and northern pikeminnow (Titus 1996). Thus,
chiselmouth may partition food resources with other species.

Goldfish
The food items with the highest relative importance to the diet of 208
goldfish that averaged 235 mm TL at Medical Lake, Spokane County,
Washington were Pleuroxis (49%) and macrophytes (27%) (Scholz et
al. 1985, 1987, Anderson 1987). Pleuroxis is a small littoral cladoceran
associated with macrophytes that was probably consumed along
with the plant leaves. Pleuroxis sp. accounted for 75% of the food
eaten by number and 65% by weight. Additionally, the mean number of Pleuroxis in goldfish stomachs over a six year period (1979–
1985), was 13,522 individuals per stomach. Goldfish in Medical
Lake also consumed segmented worms (Oligochaeta), water mites
(Arachnidae: Hydracarina), scuds (Amphipoda: Gammaridae),
three other cladoceran species (Diaphanosoma leuchtenbergianum,
Daphnia pulex and Ceriodaphnia lacustris), copepods (Eucopoda)
seed shrimp (Ostracods), midges (Diptera: Chironomidae), damselflies / dragonflies (Odonata), and organic detritus (Knapp 1981,
Knapp and Soltero 1983, Scholz et al. 1985, Anderson 1987). In Clear
Lake, Spokane Co., Washington the diet of 3 goldfish, 300–400 mm
TL, was composed predominantly of Pleuroxis and macrophytes.
Water mites and amphipods which also probably adhered to macrophyte leaves also occurred in their diet.
In the Yakima River, the diet of 4 goldfish, 50–75 mm TL, was
composed of 100% organic detritus (Karp et al. 2002).

Carp
Periphyton, caddisflies (larvae, pupae, and adults) and snails were
the main prey consumed by 19 carp, 249–562 mm FL, from the
Hanford Reach of the Columbia River (Gray and Dauble 1976b).
Periphyton occurred in 94% of the stomachs and accounted for
58% of the stomach contents by volume. Occurrence and volume
percentage were 41 and 7% respectively for snails and 40% and 17%
respectively for caddisflies. Additionally, these carp consumed chironomid larvae and pupae, fresh water clams, freshwater limpets,
and organic detritus (Gray and Dauble 1976b).
The only identifiable food items in the diet of two carp from
Sprague Lake, Adams and Lincoln counties, Washington were 1
Diptera, 793 Cladocera, and one bluegill fry (Taylor 2000). In the
Yakima River, 75 carp, 496–730 mm TL, consumed 54% organic
detritus, 22% aquatic insects, and 24% bivalve mollusks (Karp et
al. 2002).

Lake chub
The food habits of the lake chub have not been investigated in
eastern Washington. Elsewhere, 17 juvenile lake chub (20–25 mm)
fed exclusively on zooplankton (Costa and Cummins 1972). Small
sized cladocera (Bosmina sp. Chydorus sp.) accounted for 46.9 %
and 29.5% of all prey consumed by number (Costa and Cummins

1972). Other cladocera species (Ceriodaphnia sp., Daphnia sp., and
Leptodora sp., and copepods (Cyclops sp., Diaptomus sp.), and copepod nauplius larvae), were also consumed. Rotifers accounted
for 0.3% of the diet by number. The larger sized cladocerans
(Leptodora sp., Daphnia sp.) were selected for by lake chub (Ivler’s
index values of 0.95 and 0.65 respectively).
Older lake chub ate mayflies, chironomids, diptera, and
Odonata (damselflies / dragonflies), snails, and small fish (Becker
1983). Mysis, cladocerans, copepods, and large numbers of chironomids were consumed by lake chub in Lake Superior (Anderson
and Smith 1971b). McPhail and Lindsey (1970) reported that main
items in lake chub diets in British Columbia were chironomid
larvae, and terrestrial and aquatic insects. Zooplankton and algae
were also contained in their diet.

Tui chub
The food habits of tui chub have not been investigated in eastern Washington. Food habits of the tui chub have been reported
in Lake Tahoe, California and Nevada (Miller 1951), Eagle Lake,
California (Kimsey 1954), Big Sage Reservoir, California (Kimsey
and Bell 1955), Pyramid Lake, Nevada (Longdon 1979; Galat and
Vucinich 1983) and Wallace Lake, Nevada (Cooper 1978). In all
cases considerable numbers of zooplankton were consumed, with
a smaller number of aquatic and terrestrial insects. Thus, tui chub
were mainly planktivorous, with some tendency toward opportunistic omnivory. For example, Galat and Vucinich (1983) examined
the diet of two forms of tui chub G. b. obesa and G. b. pectinifer
found in Pyramid Lake, Nevada. G. b. obesa differs from G. b. pectinifer by having fewer gill rakers [< 21 (7–21) vs > 27 (27–38)] and a
mouth that is less oblique than that of G.b. pectinifer. G.b. obesa was
classified as an opportunistic omnivore that lives on the bottom,
whereas G. b. pectinifer was classified as a planktivore that lives in
the limnetic zone. The percentage of organic carbon provided by
each food source was determined.
Food of 87 G. b. obesa, 26–50 mm FL, was composed of 41%
insects and 59% zooplankton. The “insect component” consisted
of 4% terrestrial insects, 36% chironomid larvae, pupae, and adults,
and 1% amphipod (Hyalella azteca). The zooplankton component
consisted of 8% copepods (5% Cyclops vernalis and 39% Diaptomus
sicilis) and 51% of cladocerans (48% Moina hutchinsoni and 3%
Diaphanosoma leuchtenbergianum). Traces of ostracods and algae
were also found. Food of 22 G. b. obesa, 51–75 mm FL, was comprised of 62% insects, 36% zooplankton and 2% ostracods. The
insect component consisted of a trace of terrestrial insects, 38%
chironomid larvae, pupae, and adults, 10% amphipods (Hyalella
azteca), and 14% other aquatic insects. The zooplankton component consisted of traces of copepods and 36% cladocerans (mostly
Moina hutchinsoni with traces of Diaphanosoma leuchtenbergianum and Alona costata). Traces of algae were also found.
Food of 119 G. b. pectinifer, 26–50 mm FL, was comprised of
6% insects and 94% zooplankton. The “insect component” consisted of 6% chironomid pupae and adults, with a trace of terrestrial insects and the amphipod Hyalella azteca. The zooplankton
component consisted of 25% copepods (3% Cyclops vernalis and
22% Diaptomus sicilis) and 68% cladocerans (65% Moina hutchinsoni, 2% Diaphanosoma leuchtenbergianum and a trace of Alona
costata). Traces of ostracods and algae (Cladophora sp.) were also
found. Food of 24 G. b. pectinifer, 51–75 mm FL, was composed
entirely of zooplankton, 10% copepods (4% Cyclops vernalis, 6%
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Diaptomus sicilis) and 90% Cladocera (89% Moina hutchinsoni and
1% Diaphanosoma leuchtenbergianum). A trace of adult chironomids was also found.

Peamouth
Periphyton and snails were the most common items found in
the guts of 33 peamouth 114–322 mm FL, from the Hanford
Reach of the Columbia River, respectively occurring in 77 and
42% of the specimens examined (Gray and Dauble 1976b). These
peamouth stomachs also contained copepods, click beetles
(Coleoptera: Elateridae), chironomid larvae and pupae, seed bugs
(Hemiptera: Lygaeidae), butterflies / moths (Lepidoptera), caddisfly (Trichoptera), freshwater limpets, clams, filamentous algae,
organic detritus, decomposed ooze and sand and gravel (Gray and
Dauble 1976b).
Snails (Gastropoda: Planorbidae, Lymnaeidae) and fingernail
clams (Bivalva: Sphaeriidae) each formed about 50% of the diet
(relative importance) of peamouth (n = 7) 259–337 mm TL, in Box
Canyon Reservoir, Pend Oreille River (Barber et al. 1999). A few
roundworms (Nematoda) were also observed.
Bees and ants (Hymenoptera) (26%) and Cladocera (20%) were
the most common items in the guts of 42 peamouth captured in
Placid and Rainy lakes, Montana (Hille 1962). These stomachs also
contained snails, clams, dipteran larvae, mayflies, beetles, dragonflies, caddisflies, unidentified insects, organic debris, and a trace of
plant material.

Golden shiner
Eastern Washington University analyzed the stomachs contents
of 34 golden shiner, 124–251 mm TL, from North Twin Lake on
the Colville Indian Reservation in 2007 (Benjamin et al. 2007).
Daphniidae accounted for 78.5% of the identifiable food by number, but only 1.8% by weight, and was found in only 29.4% of the
stomachs. Fingernail clams (Bivalva: Sphaeriidae), were next most
abundant numerically (4.6%) and occurred in 44.1% of the stomachs. Chironomidae were also abundant numerically (4.1%) and
occurred in 17.6% of the stomachs. Amphipods (Gammaridae
and Hyalellidae) respectively occurred in 20.6% and 29.4% of the
stomachs. Unidentifiable organic material comprised of the bulk
of the diet by weight (66.6%). These golden shiner also consumed
Chaoborus (1.0% by number, 5.9% by weight), cyclopoid copepods (> 0.2% by number, and 2.9% FO) net spinning caddisflies
(Trichoptera: Hydropsychidae) (0.83 by number, 6.3% FO), giant
case-maker caddisflies (Trichoptera: Phryganeidae) (0.03% by
number, 8.8% FO) orb snails (Gastropoda: Planorbidae) (1.29%
by number, 11.3% FO), pond skinner (blue-winged) dragonflies
(Odonata; Anisoptera: Libellulidae) (0.09% by number, 2.9% FO)
narrow winged damselflies (Odonata; Zygoptera: Coenagrionidae)
(0.09% by number, 2.9% FO) seeds (0.9% by number, 14.9% FO)
and fish scales (0.09% by number, 2.9% FO)

Fathead minnow
The food habits of fathead minnow have not been investigated in
eastern Washington. Elsewhere, they fed opportunistically on a
mixed diet of diatoms and filamentous algae attached to bottom
substrate, zooplankton, and aquatic insects. Coyle (1930) listed 128
species of algae, especially blue green algae (Cyanobacteria), green
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algae, and diatoms, found in the diet of 200 flathead minnows.
Lord (1922) and Isaak (1963) also found that diatoms and periphyton were the major foods of fathead minnows.
In contrast, Peanse (1918), Dobie et al. (1956), and Held and
Peterka (1974) found that zooplankton and aquatic insects formed
the major portion of the fathead minnow diet. For example, Held
and Peterka (1974) investigated the food habits of 541 fathead minnows in seven alkaline prairie potholes lakes in North Dakota, and
found that they consumed Cladocera, copepods, and amphipod
crustaceans. Cladocera (n = 14,038) accounted for 40% of all food
organisms (n = 35,449) by number and 55% (15.9 mL) of all food
organisms (n = 28.8 mL) by volume. Copepods and amphipods accounted for 18 and 19% of the volume ingested respectively. These
fish also consumed ostracods, chironomid larvae, Diptera pupae,
caddisfly larvae, rotifers and algae. Algae accounted for 0.2% of the
total volume consumed.
In the laboratory fathead minnows fed on many different zooplankton taxa (Laurich et al. 2003). Zimmer et al. (2001) reported
that the introduction of fathead minnows into a fishless prairie
pond caused significant decreases in the abundance of aquatic
insects and large Cladocera. When the fathead minnow were removed by treating the pond with rotenone, the abundance of
aquatic insects and large Cladocera increased.

Northern pikeminnow
Northern pikeminnow have been condemned by anglers and some
fisheries managers who view them as a threat to migratory salmonids. In reality, northern pikeminnow are opportunistic piscivores
that eat a variety of fish and insects. Chapman and Quistorff (1938)
examined 95 northern pikeminnow stomachs collected from the
Columbia and Wenatchee Rivers near Wenatchee. Their main food
was aquatic insects. Only 37 of the stomachs contained food, and
nine fish in the sample ate fish (none of which were identifiable as
salmon) and the rest ate insects.
Thompson (1959) investigated the food habits of 3,546 northern
pikeminnow in the Columbia River from the mouth of the river to
McNary Dam (RKM 384). Only 1,321 contained food and their diet
was omnivorous. Identifiable items contained in the stomach included: fish (lamprey, chiselmouth, peamouth, northern pikeminnow, reside shiner, trout, salmon, threespine stickleback, sculpins,
fish eggs, and unidentifiable fish remains); crustacea (crayfish);
insects (Plecoptera, Odonata, Trichoptera, Diptera, Hymenoptera,
Coleoptera, and unidentifiable insect remains); and other
items(annelids, rodents, salamander, feathers, algae, and organic
detritus). The dominant food item in their diet were fish (found in
648 stomachs) and aquatic insects (361 stomachs). Juvenile salmon
were the highest food item eaten, found in 265 stomachs.
Buchanan et al (1981) found juvenile salmon in 2% of the 1,127
northern pikeminnow collected in a free flowing segment of the
Willamette River during the peak salmon smolt migration season.
Food of 354 northern pikeminnows in Lake Roosevelt consisted
mainly of benthic macroinvertebrates, especially amphipods, crayfish, and other aquatic insects too digested for accurate identification. Only 6% of the stomachs contained fish (sculpin or unidentified fish remains) and 5% contained zooplankton (Stober 1976).
Contents of 38 pikeminnow stomachs collected in Lake
Roosevelt contained kokanee salmon, rainbow trout, lake whitefish, suckers, percids, frogs, leeches, worms, crayfish, grasshoppers, snails, and aquatic insects and organic detritus (Chichosz et

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

al. 1998; Spotts et al 2000). Fish (primarily salmonids) were the
dominate item (43%) based on the index of relative importance one
year (1997), and contributed in only a minor way (5%) the following year (1998).
Stomachs of four northern pikeminnow collected from
Lake Roosevelt in 1999 contained 35% midge larvae (Diptera:
Chironomidae), 22% sculpin (Cottidae), 7% stoneflies (Plecoptera),
and 36% unidentifiable organic remains (McLellan et al. 2003). In 2000,
eight Lake Roosevelt northern pikeminnow stomachs contained 22%
Daphnia, 21% unidentified zooplankton (Cladocera and Copepoda),
and 28% unidentifiable insects remains, and 6% salmonid fishes (Lee
et al. 2003). Additionally these stomachs contained segmented worms
(Annelids: Oligochaeta). Midge pupae (Diptera: Chironomidae),
spiny crawler mayflies (Ephemeroptera: Ephemerellidae), water boatmen (Hemiptera: Corixidae), and conical case-maker caddisflies
(Trichoptera: Brachycentridae) (Lee et al. 2003).
Thompson and Tufts (1967) found that northern pikeminnow
preyed opportunistically on hatchery released kokanee salmon in
Lake Wenatchee. A total of 139 kokanee were found in the stomachs of 656 northern pikeminnow sampled between 18 September
and 27 October 1961. Prior to the release of hatchery fish on 27
September, kokanee occurred in < 1% of northern pikeminnow
stomachs (n = 238). After the release of hatchery kokanee, kokanee
occurred in 29% of the pikeminnow stomachs (n = 418).
Fish (32%), and crayfish Pacifasticus lenisculus (16%) were the
dominant food items (by volume) in the guts of 160 northern
pikeminnow, 95–466 mm FL, collected from the Hanford Reach
of the Columbia River (Gray and Dauble 1976b). Types of fish
eaten included chiselmouth, dace (Rhinichthys sp.), salmonids,
sandrollers, centrarchids, and yellow perch. Other items in the
stomachs of the pikeminnow included: roundworms (Nematoda);
ladybug beetles (Coleoptera: Coccinellidae); midge larvae and pupae (Diptera: Chironomidae), flies (Diptera: Asilidae); bees / ants
(Hymenoptera), and unidentifiable organic detritus (Gray and
Dauble 1976b).
Gut contents of 471 adult northern pikeminnow from Hanford
Reach contained 37% fish, 26% caddisfly larvae, 18% crayfish (Grey
and Dauble 2001). Fish consumed by northern pikeminnow included cyprinids, catostomids, salmonids, percopsids, cottids, centrarchids, and percids. These northern pikeminnow also consumed
chironomid larvae and pupae. Gut contents of 23 juvenile pikeminnow (51–86 mm) contained 70% chironomids, larvae, pupae, and
adults. Leaf hoppers (Homoptera) and springtails (Colombella)
were also found in their stomachs.
Burley and Poe (1994) examined pikeminnow predation in five
mid Columbia River Reservoirs: Priest Rapids, Wanapum, Rock
Island, Rocky Reach, and Wells reservoirs. Each reservoir was sampled in the forebay, middle of the reservoir and the tailrace of the
next dam upstream in the spring, summer, and fall of 1993. Their
results are recorded on Table 10.11.
The 165 northern pikeminnow sampled in Priest Rapids tailrace had consumed a total of 125 salmon smolts. The 210 northern
pikeminnow in Priest Rapids Reservoir had consumed 102 salmon
smolts. The 302 northern pikeminnow in Rock Island Reservoir
had consumed 149 salmon smolts. The 259 northern pikeminnow
in Rocky Reach Reservoir had consumed 87 salmon smolt. The 190
northern pikeminnow in Wells Reservoir had consumed 8 salmon
smolts. Generally, more salmon smolts were found in the diets of
northern pikeminnow found at the head of the reservoir during

spring. The crustaceans eaten were primarily crayfish. Additionally,
“Many samples contained honey bees likely a result of the numerous
apple and cherry orchards along the river” (Burley and Poe 1994).
Turner et al. (2005) examined the stomachs of 4,325 northern
pikeminnow collected from Priest Rapids and Wanapum reservoirs from March to August 2005. Of these 2,929 (68%) were empty
and 1,386 (32%) contained food. Migrating juvenile salmonids contributed about 8% of the numerical percentage of the diet. Juvenile
Pacific lamprey comprised 4% of the diet. Crayfish were most numerous accounting for 38% of the diet. Unidentifiable fish, sculpin,
macroinvertebrates, Asiatic clams, and plant material accounted
for about 18, 2, 10, 3, and 17% of the diet.
Garner and Keeler (2008) analyzed the diets of 3,472 northern
pikeminnow collected in Priest Rapids and Wanapum reservoirs.
Of these 2,434 were empty and 1,038 contained food. Only 8 of
these fish had juvenile salmonids in their stomachs and 10 contained juvenile lampreys. Plant material occurred in 487 stomachs,
crayfish in 263, bait in 180, bentic macroinvertebrates in 72, clams
in 41, snails in 23, sculpin in 13, unknown fish in 7, stickleback in 2,
sucker in 2, terrestrial insects in 1 and northern pikeminnow in 1.
Fish, cladocerans, crayfish, aquatic insects, terrestrial insects
and wheat were the most important items in the diet of 185 northern pikeminnow in Little Goose Reservoir (Bennett et al. 1983).
Other foods eaten included mussels, scuds, filamentous green algae, and detritus. Fish eaten included, in order of relative importance, steelhead trout, unidentified salmonids, yellow perch, chinook salmon, and Pacific lamprey.
Naughton and Bennett (2003) investigated the diets 396 northern pikeminnow at four locations in Lower Granite Reservoirs,
“Juvenile salmonids were not a major component of northern pikeminnow diets at any of the sampling locations.” Juvenile salmonids
were found in 0.5% of the stomachs examined. These pikeminnow
ate predominately crustaceans and macrophytes.
In contrast, Bentley and Dawley (1981) found juvenile salmonids (smolts) in 21.4% of 1,442 northern pikeminnow sampled in
the tailrace of Lower Granite Dam on the Snake River. Smolts are
vulnerable to predation below dams because they are dazed, confused and injured after passing over the spillway or through the
turbines.
The dominant prey of northern pikeminnow (n = 12) in Box
Canyon Reservoir, Pend Oreille River was fish, which accounted
for 40% of the relative importance (Barber et al. 1999). Fish prey
included yellow perch, tench, and unidentifiable fish parts. Midges
(Diptera: Chironomidae) contributed 21% of the relative importance (Barber et al. 1999). Additionally, northern pikeminnow
consumed earthworms (Oligochaeta: Lumbriculidae), conical
case-maker caddisflies (Trichoptera: Brachycentridae), orb snails
(Gastropoda: Planorbidae), fingernail clams (Bivalva: Sphaeriidae),
and leeches (Hirudinea) (Barber et al. 1999). Many roundworm
(Nematoda) parasites were also found in their stomachs.
Skillingstad (1993) described the food habits of 26 northern pikeminnow in Box Canyon Reservoir, Pend Oreille River, Washington.
Their diet was composed mainly of zooplankton and aquatic insects,
augmented by a few fish. Prey included water mites (Arachnida:
Hydracarina), zooplankton (Cladocera: Chydoridae, Daphnidae),
seed shrimp (Ostracoda: Cypris), midge larvae and pupae (Diptera:
Chironomidae), giant case-maker caddisflies )(Trichoptera:
Phryganeidae), terrestrial insects, snails (Gastropoda: Planorbidae)
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Table 10.11

Food habits of northern pikeminnow in Priest Rapids, Wanapum, Rock Island and Rocky Reach and Wells Reservoir. Data
from Burley and Poc (1994).

Number sampled (n =)

Priest Rapids

Priest Rapids

Wanapum

Rock Island

Rocky Reach

Wells

tailrace

Reservoir

Reservoir

Reservoir

Reservoir

Reservoir

165.0

210.0

340.0

302.0

259.0

190.0

200–528

100–533

121–540

49–521

115–515

115–565

(% wet wt) crustacens

12.2

36.2

18.4

30.6

10.5

22.2

(% wet wt) mollusks

0.0

2.0

2.1

0.3

3.7

0.2

(% wet wt) insects

5.2

13.1

11.4

8.2

10.5

6.5

(% wet wt) plant

2.4

4.2

13.3

15.7

8.5

12.7

(% wet wt) fish

76.3

43.0

48.6

43.7

54.9

53.9

(% wet wt) other

3.9

1.5

6.2

1.5

3.9

4.5
100.0

Size range (mm FL)

Total

100.0

100.0

100.0

100.0

100.0

# of salmon consumed

125

111

102

149

87

8

# of other fish consumed

13

89

89

33

160

150
113

Total

138

200

191

182

247

% smolts

90.6

55.5

53.4

81.9

35.3

7.1

% other fish

9.4

45.5

46.6

18.1

64.7

92.9

100.0

100.0

100.0

100.0

100.0

100.0

Total

and unidentifiable fish remains (Skillingstead 1993, Skillingstad et al.
1993). Nematodes (roundworms) also occurred in their stomachs.
Dominant prey of adult northern pikeminnow (n = 47) in Bead
Lake, Pend Oreille County, Washington (based in index of relative
importance) was crayfish (Astacidae, 34.6 %), waterfleas (Cladocera:
Daphnidae, Daphnia sp., 16.4%), fish (15.1 %) and flying ants
(Hymenoptera: Formicidae, 13.1%) (Rader 2006, Rader et al. 2006).
Adult northern pikeminnow in Bead Lake were cannibalistic: 21% of
the stomachs contained juvenile northern pikeminnows, which was
the predominant type of fish prey eaten. Other types of fish eaten included kokanee (occurred in 6.4% of the stomachs examined), redside shiner (found in 6.3% of the pikeminnow stomachs) and speckled
dace (found in 2.1% of the pikeminnow stomachs). Adult pikeminnow
in Bead Lake also consumed segmented worms (Annelida), scuds
(Amphipoda: Gammaridae), four additional families of water fleas
(Cladocera), including Bosmidae (Bosmina longirostris), Chydoridae
(Alona sp.), Leptodoridae (Leptodora kinditi), and Polyphemidae
(Polyphemus pediculus), cyclopoid copepods (Eucopepoda:
Cyclopoida, Diacyclops bicuspidatus thomasi), midge larvae and pupae (Diptera: Chironomidae), mayflies (Ephemeroptera), and long
horn caddisflies (Trichoptera: Leptoceridae).
Juvenile northern pikeminnow (n = 21) in Bead Lake consumed
mainly flying ants (32.2%), chironomid larvae and pupae (24.8%),
Daphnia sp. (16.6%), and Bosmina sp. (13.3%) (Rader 2006; Rader et
al. 2006). Juvenile pikeminnow also consumed scuds, cladocerans
(Alona sp., Bosmina sp., Leptodora sp., Polyphemus sp.), cyclopoid
copepods (Diacyclops bicuspidatus thomasi), beetles (Coleoptera)
and black flies (Diptera: Simulidae).
In the Yakima River, northern pikeminnow ate a smorgasbord
of prey types. In 1998, 36 of 88 stomachs were empty, 31 ate invertebrates, 24 ate fish, 11 ate salmonids (Pearsons et al. 1998). The
number of fish consumed by these pikeminnow was one dace, 2
suckers, 1 chiselmouth, 1 smallmouth bass, 4 redside shiner, 5 fall
Chinook salmon, 4 spring Chinook salmon, 3 coho salmon, 3
mountain whitefish, 2 carp, 1 stickleback, and 3 unidentifiable nonsalmonids (Pearsons et al. 1998).
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In 1999, stomachs of 161 (33%) of 492 northern pikeminnow
sampled in the Yakima River were empty, 103 (20.9%) contained
benthic invertebrates, 6 (1.2%) contained fish eggs, 26 (5.3%) contained vegetation, 67 (13.6%) contained crayfish, 8 (1.6%) contained
rodents, 135 (27.4%) contained fish remains, and 20 (4.1%) contained salmonids. The following fish prey were found in the diet
of these northern pikeminnow: 1 carp, 17 chiselmouth, 12 northern pikeminnow, 33 dace, 21 redside shiner, 27 sucker, 3 chinook
salmon, 22 salmon or trout, 12 mountain whitefish, 21 sculpin, and
6 unknown, and 6 unknown non-salmonids (Pearson et al. 2001a).
In 2002, 233 (29%) of 805 northern pikeminnow stomachs examined from the Yakima River were empty and 248 (31%) contained fish prey (Simpson 2004). Fifty eight (7%) contained hatchery salmonids identified by coded wire or PIT tags. Four of these
fish contained 5 coho and 54 contained 54 Chinook salmon.
In 2003, 173 of 222 northern pikeminnow stomachs examined
from the Yakima River contained fish or fish remains (Busch et al.
2004). These stomachs contained 139 identified fish, including 4
lamprey, 8 chiselmouth, 6 northern pikeminnow, 41 dace, 3 redside shiner, 7 suckers, 5 hatchery spring chinook, 8 hatchery coho
salmon, 2 steelhead trout, 16 unknown salmonids, 26 sculpin, 1
pumpkinseed, and 4 unknown.
Although these data suggest that predation of salmonids by
northern pikeminnow in the Yakima River is not much of a problem, the population of northern pikeminnow and the amount of
time they are consuming the salmonids were not accounted for.
When this type of analysis was performed in 2000, it was estimated
that northern pikeminnow consumed a total of 759,315 salmonids
from March 15 to June 16 on the Yakima River between Prosser and
Roza dams (Pearson et al. 2001b). This included 235,878 hatchery
coho, 205,402 hatchery spring chinook, 309,128 unmarked yearling
salmon, 34,485 subyearling salmon and 29,477 steelhead trout.
In the Okanogan River, northern pikeminnow (n = 73, 362–
440 mm TL) collected in the forebay of Zosel Dam by electrofishing did not contain food even though sockeye and chinook salmon
smolts were collected with them (Fisher 2002). Of 11 pikeminnow,
350–534 mm TL, collected by angling, 5 stomachs were empty and
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5 ate a total of 6 fish including 1 identified as a sockeye smolt and
another as a yellow perch (Fisher 2002).
At Priest Lake, Idaho, food of 35 northern pikeminnow (24
empty) consisted of two kinds of mayflies (Ephemeroptera), seven
kinds of beetles (Coleoptera), two kinds of crustacean zooplankton, 36 unidentified insects, 53 plants, and two fish, (a redside
shiner and mountain whitefish) (Bjornn 1957).
At Placid and Ring lakes, in the Big Blackfoot River drainage,
Montana, 32 northern pikeminnow ate a diet comprised of 92% insects and 2% cladocera, Anura (frogs), plant material and organic
detritus (Hill 1962). Adult ants were the most abundant item (23%)
and occurred in half the stomachs. Water boatman, adult damselflies, Diptera larvae and mayfly nymphs also figured prominently
in the diet.
Casey (1962) examined gut contents of 132 northern pikeminnow in Cascade Reservoir, Snake River. Only 60 stomachs
contained food. They fed on almost entirely on aquatic insects
(Chironomids) and zooplankton (cladocera and copepods), and
only 3 contained fish.
Kirn et al (1986) examined the stomach contents of 196 northern pikeminnow (67–450 mm total length) from a site 75 km above
the mouth of the Columbia River, of which 96% contained food.
The most common prey were crustaceans (occurring in 169 stomachs). Insects occurred in 71 stomachs, fish in 28 and molluscs in
23. The dominant fish eaten were threespine sticklebacks (n = 21),
American shad (n = 4), and sucker (n = 1). Sub-yearling Chinook
salmon were collected in the same beach seines as the northern
pikeminnow, but were not found in any of the stomachs examined.
The Chinook were present at about the same abundance (n = 8,723)
as sticklebacks (n = 10,794) and shad (n = 6,700) which did appear
in the diet.
From 1983–1986, a team of fisheries biologists from the United
States Fish and Wildlife Service and Oregon Department of Fish
and Wildlife investigated northern pikeminnow, walleye, smallmouth bass, and channel catfish predation on juvenile salmon
and steelhead trout in John Day Reservoir on the Columbia River.
Using a bioenergetics modeling approach that determined the
rate of gastric evacuation (Beyer 1988), the team characterized the
daily rate of consumption by an individual of each predator species
(Poe et al. 1991). The team estimated the population of each type
of predator within the reservoir and multiplied this by the daily
rate of food consumption for each predator (Beamesderfer and
Reimann 1991; Reimann et al. 1991; Vigg et al. 1991) to estimate the
number of chinook salmon and steelhead smolts passing through
the reservoir that were consumed by each type of predator. The
consumption was affected by the temperature with more smolts
consumed at higher water temperatures.
Their results indicated that about 13% of the 16 million smolts
passing through the reservoir were lost to predatory fishes. Of this
total, northern pikeminnow took 77% (or 1.6 million smolts), walleye took 14% (or 291,200 smolts), and smallmouth bass took 9%
(or 187,200 smolts).
Steelhead trout migrated through the reservoir in April and May
when water temperatures was still cold, and pikeminnow metabolism was slow, whereas the chinook salmon migrated from late May
to early July when pikeminnow metabolism was high. Therefore,
not as many steelhead trout were eaten by pikeminnow as chinook
salmon. Similar studies at other Snake River and Columbia River
reservoirs have confirmed these results (Tyler et al. 1993; Willis

et al. 1994; Cassey et al. 1995; Ward et al. 1995; Shively et al. 1996;
Zimmerman 1999; Zimmerman and Ward 1995). For example,
Zimmerman (1999) examined the food habits of 1,619 northern
pikeminnow below Bonneville Dam, 1,372 northern pikeminnow
collected in Bonneville, the Dalles, and John Day reservoirs on the
Columbia River and 378 northern pikeminnow collected in Lower
Monumental, Little Goose, and Lower Granite on the Snake River.
Those fish below Bonneville Dam, consumed 1,555 identifiable fish
comprised of 0.3% lamprey, 64.2% chinook salmon, 2.3% steelhead
trout, 25.9% unidentified salmonids, 0.1% carp, 0.4% peamouth,
0.2% northern pikeminnow, 0.1% redside shiner, 0.1% sucker, 0.3%
sandroller, 0.7% stickleback, 5.3% sculpin, 0.1% smallmouth bass,
and 0.1% crappie. Those from the Columbia River reservoirs consumed 1,261 identifiable fish comprised of 0.8% lamprey, 29.3% chinook salmon, 2.5% steelhead, 50.5% unidentifiable cyprinids, 0.2%
sucker, 0.6% peamouth, 0.1% redside shiner, 0.2% stickleback, 0.1%
sandroller, 16.4% sculpin, 0.1% smallmouth bass, and 0.1% sunfish.
Those from the Snake River reservoirs consumed 353 identifiable
fish comprised of 9.3% lampreys, 49.3% chinook salmon, 21.2%
steelhead trout, 14.7% unidentifiable salmonids, 0.3% chiselmouth,
0.3% catostomids, 1.4% ictalurids, 0.8% sculpin, 0.8% smallmouth
bass, 1.7% crappie, and 0.6% centrarchids.
Beamesderfer et al. (1996) estimated that northern pikeminnow consumed approximately 16.4 million salmon smolts annually throughout the Columbia and Snake rivers. When compared
to the estimated 200 million smolts produced annually in these
rivers, northern pikeminnow are believed to consume 8% of the
total number, although 81% of this consumption occurs below the
Dalles Dam.
Peterson and Ward (1999) developed a bioenergetics model
for northern pikeminnow feeding on juvenile salmonids in the
Columbia River. The researchers estimated that by removing 20%
of the adult pikeminnow, the loss of smolts to predation could be
reduced by 50% (Peterson 1994; Beamesderfer et al. 1996).
Based on the results of these studies, state and federal fisheries agencies devised a management plan to reduce northern pikeminnow abundance in four lower Columbia and four lower Snake
River reservoirs. Essentially, this program called “The Northern
Pikeminnow Management Plan,” pays a bounty or cash reward to
anglers who turn in pikeminnow. See section on northern pikeminnow behavior and ecology for more details about this program.
Shively et al. (1996) determined the food habits of northern
pikeminnow in the Clearwater / Snake rivers before and after
the release of 1.1 million chinook salmon smolts from Dworshak
National Fish Hatchery. Prior to the release northern pikeminnow
consumed 38% crayfish, 26% insects, 19% non-salmonid fish, and
16% wheat kernels. Twenty four hours after the release northern
pikeminnow consumed 54% juvenile salmonids, 7% crayfish, 9%
insects, 4% other, and 22% wheat kernels. Seven days after release,
juvenile salmonids comprised 86%, crayfish 5%, and wheat kernels
5% of the diet.
Scott (2003) examined the stomach contents of 227 pikeminnow, 141–684 mm in total length, from Coeur d’Alene Lake, Idaho.
Of these 38 were empty. The remaining 189 fish ate a mix of aquatic
insect larvae, Cladocera (primarily Daphnia), amphipods, crayfish, annelids, gastropods, and fishes. Identifiable fish in the diet
included kokanee, bass, sculpin, and yellow perch. Salmonids were
found in 16 stomachs. One of the aims of Scott’s study was to determine if northern pikeminnow ate adfluvial westslope cutthroat
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trout that were migrating into or out of tributary streams during
their spawning migration. Although northern pikeminnow and
westslope cutthroat were collected at the same electrofishing sites
during the migration season, no cutthroat were found in pikeminnow diets.

Longnose dace
Brown (1971) reported that longnose dace ate mostly immature insects picked off rocks, small amounts of algae, and a few fish eggs.
Black flies (Diptera: Simulidae), midges (Diptera: Chironomidae),
and mayflies (Ephemeroptera) made up 90% of the stomach
contents of 112 longnose dace from British Columbia (Gee and
Northcote 1963).
Gerald (1986) investigated the food habits of 439 longnose
dace, < 49–100 mm TL, on the Yellowstone River, Montana. He
found that midges (Diptera: Chironomidae) and armored mayflies
(Ephemeroptera: Baetidae) made up the bulk of the diet. Long-legged
flies (Diptera: Dolichopodidae), black flies (Diptera: Simulidae),
spiny crawler mayflies (Ephemeroptera: Ephemerellidae), flatheaded mayflies (Ephemeroptera: Heptageniidae), little stout
crawler mayflies (Ephemeroptera: Tricorythidae), true bugs
(Hemiptera), ants / bees / wasps (Hymenoptera), green stoneflies, perlodid stoneflies (Plecoptera), net spinning caddisflies
(Trichoptera: Hydropsychidae), northern case-maker caddisflies
(Trichoptera: Limnephilidae), water mites (Acari) and algae also
occurred in their diet.
In the Hanford Reach of the Columbia River, juvenile longnose
dace (n = 11, 18–42 mm TL) consumed mainly chironomid larvae
(FO 76%, percent volume 31%) and chironomids pupae (FO = 20%
percent volume 31%) (Gray and Dauble 2001). They switched to
periphyton and zooplankton at older ages. Longnose dace (n = 19,
40–85 mm TL) consumed periphyton and algae (44% FO, 20% by
volume), zooplankton (33% FO, 33% by volume) and midge larvae
(14% by volume) (Gray and Dauble 2001).
In the Yakima River, Yakima and Kittitas counties, 41 longnose
dace, 60–100 mm TL, consumed 100% aquatic insects (Karp et
al. 1992). In Latah Creek, Spokane County, longnose dace (n = 5,
45–85 mm TL) consumed chironomid larvae and pupae (50% by
weight), mayflies (20% by weight), stonefleas (13% by weight), caddisflies (12% by weight) and periphyton (5% by weight).

Leopard dace
No data was found regarding the food habits of the leopard dace in
Washington. In British Columbia young-of-the-year leopard dace
fed predominantly on aquatic insects, mostly dipterans (Gee and
Northcote 1963). Yearlings (age 1) fed mostly on mayflies and dipterans, while adults > 2 years fed on mayflies, dipterans, and terrestrial insects. They opportunistically preyed upon earthworms during two periods of flooding (Gee and Northcote 1963). They also
consumed algae and diatoms.

Speckled dace
Food habits of speckled dace in eastern Washington have received scant attention. Elsewhere, juveniles fed predominantly
on zooplankton and adults on aquatic insect larvae, amphipods,
and algae (Wydoski and Whitney 2003). Dominant items in the
diet of 186 speckled dace from tributaries of the Clearwater River,
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Idaho included: 65.5% (dry weight) detritus, 11.7% chironomids
(Diptera: Chironomidae) and 9.9% armored mayfly nymphs
(Ephemeroptera: Baetidae) (Johnson 1985). Speckled dace also
consumed small numbers of annelid worms, horseflies (Diptera:
Tabanidae), craneflies (Diptera: Tipulidae), flat-headed mayflies
(Ephemeroptera: Heptageniidae), aphids (Homoptera), perlodid
stoneflies (Plecoptera: Perlodidae), and net spinning caddisfly
(Trichoptera: Hydropsychidae) (Johnson 1985).
Peden and Hughes (1981) reported on the food habits of speckled dace from the Kettle River, British Columbia and Washington.
Of 97 fish > 40 mm TL examined, 64 had identifiable remains consisting of filamentous algae (28%), aquatic insects (39%) or a combination of filamentous algae and insects (33%). Insects consumed
included mayflies (Ephemeroptera)(found in 5 specimens n = 5),
back swimmers (Hemiptera: Notonectidae)(n = 2), water scavengers beetles (Coleoptera: Hydrophilidae) (n = 2), dryopid beetles
(Coleoptera: Dryopidae) (n = 1) and a stonefly (Plecoptera) n = 1).
In the Yakima River, Yakima and Kittitas counties, 49 speckled dace, 39–102 mm TL, consumed 53% aquatic insects and
43% organic detritus (Karp et al. 2002). In Latah Creek, Spokane
County, 7 speckled dace, 41–78 mm TL, consumed (by weight),
43% Chironomid larvae, 7% mayflies, 3% stoneflies, 2% caddisflies,
1% beetles, 1% craneflies, or 43% periphyton and organic detritus
(Scholz, pers. obs.).
Diet of 42 speckled dace from Bead Lake, Pend Oreille County,
contained 38% midges (Chironomidae) and 30% shore hoppers
(Amphipoda: Talitridae) by weight (Rader et al. 2006). They also
consumed cladocera, copepods, dermestid beetles, spiny crawler
and prongill mayflies, ants, wheel snails, freshwater limpets and
ostracods (Rader et al. 2006).

Redside shiner
Redside shiner (n = 55) in the Hanford Reach of the Columbia
River consumed caddisfly larvae, pupae and adults (54% of the
stomach volume), periphyton (12%) and midge larvae and pupae
(8%) (Gray and Dauble 1976b). These stomachs also contained
round worms (Nematoda), adult ladybug beetles (Coleoptera:
Coccinellidae), unidentifiable beetles (Coleoptera): unidentifiable bugs (Hemiptera), unidentified dragonfly / damselfly nymphs
(Odonata), fish eggs, filamentous algae and organic debris (Gray
and Dauble 1976b).
The relative importance of various food items in the stomachs of
one redside shiner from Box Canyon, Pend Oreille River, Washington
was: 56% terrestrial insects, 22% chironomid pupae, 10% biting midges
(Diptera: Ceratopogonidae), and 22% blackflies (Diptera: Simulidae)
(Barber et al. 1989). Stomach contents of one redside shiner from
Lake Roosevelt contained aquatic insects (Lee et al. 2003).
Stomachs of 251 redside shiner in Little Goose Reservoir contained mainly cladocerans (89.4% by number, all Daphnia sp.),
followed by aquatic insects (6%), mostly chironomid larvae and
pupae (Bennett et al. 1983). Other dietary items included terrestrial
insects, such as ants, beetles, flies, and grasshoppers; arachnids,
amphipods (Gammaridae), filamentous green algae and wheat.
Stomachs of 31 redside shiner, 80–125 mm TL, in the Yakima
River, Washington contained 100% organic detritus (Karp et al.
2002). Stomachs of 9 redside shiners, 53–117 mm TL, in Latah
Creek, Spokane Co., Washington consumed 21% terrestrial insects,
19% chironomid midges, 8% beetles, 5% blackflies, 3% craneflies,
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2% biting midges (no-see-ums), and 42% periphyton and organic
detritus (Scholz, pers. obs.).
Weisel and Newman (1951) examined the stomach contents of
31 redside shiner from a Montana stream. Six were empty. One contained mollusks (Physallus and Gyraulas) and algae. Four stomachs
contained small water beetles and amphipods. Thirteen contained
water beetles, adult Diptera, dragonfly nymphs, and algae. One ate
Diptera and algae. Nine ate eyed eggs and larvae of their own species. (A total of 79 fish eggs and larvae were eaten).
In Sullivan Lake, Pend Oreille Co., redside shiner (n = 48) consumed 69.7% by number and 86.8% by weight unidentified insect
parts (Nine 2005; Nine and Scholz 2005). They also consumed chironomids, beetles, mayflies, water mites, ants, detritus, and a bird
feather.
In Bead Lake, Pend Oreille Co., Chironomid larvae (41%) and
ants (Formicidae) (19%) were the dominant items by weight in the
diet of 52 redside shiner. They also consumed cladocerans, copepods, water mites, shore hopper scuds, weevils, water beetles, riffle
beetles, rove beetles, darkling beetles, mosquitoes, moth flies, water boatmen, water striders, digger wasps, leaf hoppers, and grasshoppers (Rader 2006; Rader et al. 2006).

Tench
Tench (n = 7) in Box Canyon Reservoir, Pend Oreille County
River, Washington consumed 24% small zooplankton (Cladocera:
Chydoridae), 22% seed shrimp (Ostracoda), 15% midge larvae (Diptera:
Chironomidae), and 14% fingernail clams (Bivalva: Sphaeriidae),
based on index of relative importance (Barber et al. 1989). They also
ate water mites (Archnida: Hydracarina), cyclopoid copepods, armored mayflies (Ephemeroptera: Baetidae), and purse case-maker
caddisflies (Trichoptera: Hydroptilidae) (Barber et al. 1989).
The most important prey of 143 tench in Box Canyon Reservoir
were chironomid (midge) larvae and pupae, seed shrimp (Ostracoda:
Cypris), and small to intermediate sized zooplankton (Cladocera:
Chydoridae), 3 kinds of snails (Gastropoda: Lymnaeidae, Physidae
and Planorbidae), 2 kinds of scuds (Amphipoda: Gammaridae,
Talitridae), and large sized zooplankton (Cladocera: Daphniidae)
(Skillingstad 1993, Skillingstad et al. 1993). Tench in Box Canyon
also consumed segmented aquatic worms (Oligochaeta), water mites (Arachnida: Hydracarina), water beetles (Coleoptera:
Dytiscidae), riffle beetles (Coleoptera: Elmidae), biting midge
(Diptera: Ceratopogonidae), black flies (Diptera: Simulidae),
purse case-maker caddisflies (Trichoptera: Hydroptilidae),
northern case-maker caddisflies (Trichoptera: Limnephilidae),
free-living caddisflies (Trichoptera: Rhyacophilidae), terrestrial
insects, fingernail clams (Bivalva: Sphaeriidae), and organic detritus (Skillingstad 1993, Skillingstad et al. 1993). Round worms
(Nematoda) were also found in their stomachs.
Tench in Medical Lake, Spokane County, Washington consumed mainly macrophytes and midges (Diptera: Chironomidae),
which respectively contributed 27% and 26% of the relative importance (Knapp 1981, Knapp and Soltero 1983, Scholz et al.
1985, 1987; Anderson 1987). Two other littoral prey, a small cladoceran (Ceriodaphnia lacustris) (15%) and scuds (Amphipoda:
Gammaridae) (10%) were also relatively important to the diet
of these tench. Other food of tench in Medical Lake included:
Oligochaetes, water mites (Arachnida: Hydracarina), two
types of Cladoceran zooplankton (Daphnia sp, Diaphanosoma
leuchtenbergianum), copepods, seed shrimp (ostracoda), mayflies

(Ephemeroptera), damselflies and dragonflies (Odonata), algae,
and detritus (Knapp 1981, Anderson 1987).
In Sprague Lake, Adams and Lincoln counties, Washington
tench (n = 5, 375–475 mm TL), consumed 37% amphipods, 22%
Diptera, 14.8% ostracods, 8.7% Cladocera, 8.3% Hemiptera, 4.5%
Gastropoda, and 4.3% Coleoptera based on index of relative importance (Whalen 1989). One tench in Lake Roosevelt, Franklin,
Lincoln, and Stevens counties, Washington fed on Chironomids
(49.4%) and organic detritus (50.6%) (Lee 2003).

Behavior and Ecology
Minnows occupy diverse habitats and often serve vital links in the
food chain within their communities. Because they are relatively
small sized and have only soft fins they make ideal prey for piscivorous fishes, piscivorous wading birds, kingfishers, water snakes,
and other predators. The notes below illustrate some the diversity
found among the cyprinid species found in eastern Washington.

Chiselmouth
Titus (1996) found juvenile chiselmouth in the Yakima River in
waters ranging from 9–27°C, at mean (range) depths of 45 (17–49)
cm, and current velocities of 0.11 (0–0.35) m/sec, over cobble substrate (64–256 mm in diameter) that was covered with a thick coat
of diatoms. Thus, chiselmouth prefer shallow, slow current areas.
Moodie and Lindsey (1972) marked 101 adult chiselmouth at
various sites around Wolf Lake, British Columbia. Fourteen of
these fish where later recovered; all of them near where they were
originally marked.

Goldfish
Goldfish prefer lakes or sluggish rivers. Goldfish have generally not
been as successful as carp in establishing themselves in natural waters of the United States or Canada. However, they constitute local
problems for fish managers in the upper Columbia River Basin,
particularly in eastern Washington where they have become established in several lowland lakes that are managed as trout fisheries.
These goldfish grow to enormous sizes. The largest specimen I have
observed measured 457 mm and weighed 1.4 kg, but a more typical length is 150 to 250 mm. When they attain such large sizes few
predators can eat them, and coupled with their enormous fecundity, the lake becomes overpopulated with goldfish. In the spring,
huge aggregations of goldfish can be observed spawning along the
shoreline (Figure 10.7).
Goldfish do not appear to compete with trout for food. Goldfish
eat vegetation along with any zooplankton and aquatic insects adhered to it. Instead, they negatively impact trout by reducing water
quality. They root around in the mud and stir up bottom sediments,
which recycles nutrients. Added nutrients accelerates eutrophication processes occurring within the lake, causing the buildup of
toxic chemicals such as ammonia and hydrogen sulfide in the bottom waters and reducing oxygen levels in the cooler, deeper waters
that trout occupy. Once established goldfish are hard to eradicate
because they are resistant to rotenone. Rotenone is a commercial
piscicide, that is commonly employed by fisheries management
agencies to control rough fish populations.
Rotenone is derived from roots of a South American plant that
the natives of the Amazon River used to harvest fish. It is a poi-
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Figure 10.7
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Goldfish aggregations at Clear Lake, Spokane County, Washington. Photographs taken by A. Scholz in 1981.
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son with a mechanism of action that is similar to cyanide. Both
poisons block flow of electrons in the electron transport chains
of the mitochondria and prevent chemiosmotic synthesis of ATP.
Without a constant supply of energy in the form of ATP, the cells
die. Rotenone released into the water is first taken up by fish gills.
It rapidly kills the cells of the gills, so the fish are no longer able
to extract oxygen and they suffocate. Goldfish have adaptations
of their circulatory anatomy that enable blood flow to be shunted
from their gills to the swim bladder. Their swim bladder is physostomous, connected by a pneumatic duct to the esophagus, and is
filled by gulping air. Goldfish swim bladders contain a vascularized
network of anastomosing capillaries that enable it to function like
a lung. Goldfish can survive out of water for several days, provided
that their skin is kept moist. During rotenone treatments while
other species are dying, stressed goldfish can be seen on the surface
gulping air. Many survive the experience and then have the lake
to themselves, so they multiply unchecked and soon over-run the
lake. Compounding the problem, when goldfish become large they
seem to be in an almost constant state of reproductive maturity. In
several lakes near Cheney, Washington males and female goldfish
were collected in every month from April to November.
Krival (1982) found that goldfish in Clear Lake, Spokane
County, Washington were aggregated together at five different
sites from February to May of 1981 and 1982 at temperatures from
about 3–16°C. In June to October they became scattered around
the entire perimeter of the lake when surface temperatures ranged
from 18–26°C. They were not visible in littoral areas in November
to January when the surface temperatures dropped below 13°C to 0
C. The population estimated at aggregation site 1 in 1981 yielded an
estimate of 338,253 with a 95% confidence intervals of 59,558 goldfish. This suggested that the entire goldfish population of this 410
acre lake was in excess of 1.2 million goldfish.
In spring 1981, 2,559 goldfish were marked and released at aggregation site 1, which was located in a embayment about midway
along the east shore of the lake. In spring 1982, 11 marked goldfish
were recovered among 1,454 fish at aggregation site 1, and none
were recovered among 845 fish from aggregation site 5 in a bay at
the southwest corner of the lake. This indicated that goldfish home
to the same spring aggregation site each year (Krival 1982).
In a second mark/recapture experiment, 5 of the goldfish
marked at aggregation site 1 in the spring of 1981, were recaptured
during the summer of 1981 in embayments on the north and south
ends of the lake. This indicated that goldfish dispersed from the
spring aggregation sites to summer littoral areas around the perimeter of the lake (Krival 1982).
In a third mark / recapture experiment, a total of 831 fish were
marked and released in 10 different sections of the lake during the
summer of 1986. Forty of these fish were later (5–59 days) recaptured, 39 in their ‘home’ sections, one in an adjacent section. Five
fish were recaptured twice their home section. This indicated that
goldfish in Clear Lake occupy summer home ranges.
The above data suggest that goldfish exhibit an annual round
of homing to an aggregation site, then dispersing around the perimeter of the lake and occupying a rather narrow home range for
the remainder of the summer. In autumn they disappeared from
littoral areas, then in the spring of the following year homed back
to the previously used spring aggregation site.
At the present time, the Fish and Wildlife Department is attempting to reduce problem goldfish populations by stocking pi-

scivorous trout species, such as brown trout, or lake trout into goldfish infested waters. Largemouth bass prey on juvenile goldfish in
the littoral zones but do not follow goldfish into the limnetic zone.
By having a piscivorous predator such as brown trout or lake trout
in the limnetic zone, goldfish are unable to find refuge there. In
Clear Lake, we first attempted to reduce the goldfish population by
electrofishing them at their spring aggregation sites. We removed
several pickup truck loads of goldfish by collecting 5,000–10,000
goldfish/hour electrofishing. Then WDFW began stocking first lake
trout and later brown trout in Clear Lake in an effort to control
the remaining populations. These efforts have paid off because
the goldfish abundance has been reduced markedly. To estimate
their population in the spring of 2003, we marked too few goldfish
(n = 151) to obtain any recaptures and thus were unable to estimate
their population. By the fall 2011 when EWU sampled Clear Lake by
electrofishing, no goldfish were observed among 315 fish collected.

Lake chub
Lake chub prefer cool waters of large lakes or large rivers. They
spawn at temperatures of 14–19°C (Becker 1983). They are known
to migrate out of lakes into tributary streams distances of 1–2 km
for spawning. They serve as forage for piscivorous fishes, kingfishers, and fish eating wading birds. They are found in clear and turbid waters and hot springs (McPhail and Lindsey 1970). Lake chub
prefer rocky or boulder substrate but also occur over silt and leaf
substrates. Lake chub typically live in schools. Lake chub are sold
commercially as bait fish in Canada (Scott and Crossman 1973).

Carp
Carp were intentionally introduced throughout the United States by
the United States Fish Commission (USFC). By 1880 a total of 2.4 million carp had been distributed. Most of the fish were disseminated
by giving small allotments (10–30 fish) to individual applicants who
were primarily farmers and ranchers. To illustrate how thoroughly
carp were disbursed, in 1883, 259,888 carp were distributed to 9,872
applicants in 298 of the 301 different congressional districts in every state and territory in the continental United States (McDonald
1884). Additionally, in the eastern and Midwestern states, the USFC
adopted the practice of dumping carp from their railroad aquarium
cars off train trestles directly into lakes and rivers (Cole 1905).
Carp were first introduced into eastern Washington in 1882
and 1883, when 270 carp were supplied to 9 applicants in Spokane
County. Distribution continued until 1896, with comparatively
larger plants being made in the latter years. A report by Smith
(1896) documented the efficacy of these introductions in the establishment of self-sustaining populations of carp in eastern
Washington. Smith noted that:
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“Carp have become numerous in Clear and Silver
Lakes, near Spokane, Washington and are held in considerable esteem. At Spokane, carp are sold in limited quantities to German families at 3–3.5 cents per pound. In 1892,
$2,000 worth of carp sold in local markets and inland
towns along the Northern Pacific Railroad.”
Smith also stated,
“Most of the original plants were made in private waters, but by the breaking of dams, overflowing of ponds
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and other accidents, the fish have in some localities
reached rivers and other public waters.”
In this manner carp became disbursed throughout the
Columbia River (Chapman 1942; Lampman 1946).
By the mid 1930s carp had become so abundant in Washington
that they supported commercial seine net fisheries in Sprague
Lake (Lincoln and Adams County), Moses and Banks Lake (Grant
County), Long Lake Reservoir (Spokane County) and in the lower
Columbia River. The fish were either sold to market in the Midwest
or processed into fish meal. These commercial fisheries continued
operation through the mid 1970s (Wydoski and Whitney 1979), but
have since been discontinued.
Carp are tolerant of high temperatures, low dissolved oxygen,
and turbidity. Upper lethal temperature is 36°C and they can survive at oxygen levels as low as 0.5 mg ⁄ L (Calhoun 1966).
Little is known about the behavior of carp. A radio telemetry
study indicated that carp tagged at different points around the perimeter of Lake Mendota, Wisconsin were sedentary and occupied
home territories in the littoral zone during the summer (Johnson
and Hasler 1978). In mid-November, fish all over the lake simultaneously migrated and moved by different routes to a bay at the
north end of the lake where they remained over winter in a large
aggregation (Johnson and Hasler 1978).
Some carp travel long distances in rivers. A carp tagged in the
Missouri River near St. Louis Missouri was recaptured 1,078 km
upstream in North Dakota 28 months later (Calhoun 1966).
Carp are detrimental to native fishes and waterfowl because of
their feeding behavior which uproots aquatic vegetation and increases turbidity. Carp swim along the bottom of the littoral zone,
where they suck up mouthfuls of silt, expel it and select benthic
organisms that had been buried in the silt. Increased sediments in
the water irritates the gills of fish species that are less tolerant of
turbidity. Loss of littoral vegetation that provides cover and harbors aquatic invertebrates eaten by other fish and birds is another
detrimental impact caused by carp. These negative interactions are
partially offset by the fact that juvenile carp are eaten by piscivorous fish and birds. At this stage their first dorsal fin rays have not
become strengthened. Baxter and Simon (1970) reported that rainbow trout and burbot ate juvenile carp in Wyoming. However, carp
grow very quickly and can attain a length of 178 mm by the end of
their first year of life. Once they attain large sizes, and develop thick
scales and stout spines, they are practically impervious to predators.
In Lake Roosevelt, carp were initially abundant as the reservoir
filled following the construction of Grand Coulee Dam. However,
after the introduction of walleye, their populations steadily declined.
Apparently, walleye prey on juveniles to such an extent there is little
recruitment to the adult carp population. I have observed walleye
aggregated at sites where juvenile carp were abundant and have collected several juvenile carp with characteristic of walleye bite marks.
Fisheries management agencies have used various techniques
to control carp populations including lake rehabilitation with toxicants such as rotenone, drag seining and fencing out carp from
sensitive areas.

Tui chub
Tui chub are schooling fish that prefer shallow weedy embayments of
lakes or sluggish rivers but also occur in the limnetic zones of large
lakes. They are tolerant of alkaline conditions and were at one time
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relatively common in the alkali lakes of the Columbia Plateau desert.
However, many of these lakes have been rehabilitated with rotenone
so tui chub are nearly extirpated from most of their former range.
Tui chub were historically important in the diet of Lahotan cutthroat
trout (Judy 1907, Vander Zanden et al. 2003). In the Klamath Basin they
were consumed by river otter (Towell 1974). Tui chub comprised 86% of
all fish eaten by double crested cormorants in Pyramid Lake Nevada.
Tui chub (n = 3,294) were present in barn owl pellets at Homestead Cave,
Utah (Broughton et al. 2000). Homestead cave is located in a mountain
on the west shore of Great Salt Lake. Homestead Cave is a wave formed
cavern that formed along the shoreline of pluvial Lake Bonneville. Fish
bones collected at this site were radiocarbon dated at 11,200–10,100 BP
(Broughton 2000). As lake levels declined, the cave became the home of
great horned (Bubo virginianus) and the common barn owls (Tyto alba),
species known to eat fish opportunistically when they are stranded (dead
or alive) on lake shorelines or exposed in shallow streams. The bones of
both species were abundant in the caves. Fish remains in Homestead
Cave were thought to have been collected by the owls when they became
stranded in shallow embayments as the surface elevation of Pluvial Lake
Bonneville dropped and then deposited in owl pellets on the floor of the
cave (Broughton 2000). Owl pellet material adhered to the fish bones.
Tui chub are also consumed by river otter, mink, white pelican, osprey, great horned owl, loons, bald eagles, snapping turtles,
bullfrog, catfish, largemouth bass, rainbow trout, and brown trout.
The aboriginal inhabitants of the Carson Sink Region of the Great
Basin, in Nevada, about 5,000 years ago utilized tui chub extensively as indicated by their abundance in middens (Butler 1996)
and presence in human coprolites (Follet 1967). Follet (1967) identified 474 tui chub pharyngeal bones, representing 298 tui chub,
found in 30 human coprolites from Lovelock Cave.

Peamouth
Peamouth prefer weedy shallows of big rivers and lakes. They eat
a variety of aquatic insects and, in turn, are themselves prey for
piscivorous fishes, fish-eating birds, and mammals. Peamouth are
the only native minnow in the northwest that can tolerate saltwater. It has been collected in the estuary of the Fraser River and has
successfully colonized islands off the British Columbia coast.
Peamouth occupied lakes and ponds, and low velocity areas of
the Big Blackfoot River, Montana (Hill 1962). Few fish were captured by gill net sets in water deeper than 6–7 meters.

Golden shiner
Golden shiner in an important forage species that figures prominently in the diets of crappies, largemouth bass, northern pike, muskellunge, and rainbow trout. It is also consumed by bald eagle, osprey,
pied-billed grebe, mergansers, bittern, great blue heron, night herons,
green herons, greater yellowlegs, fish hawks, belted kingfisher, and
common crows (Becker 1983). Large specimens have been used for
food by humans and Forbes and Richardson (1920) noted that it has
excellent flavor. Large golden shiners consume bass fry (Hubbs 1984).
Golden shiner are raised as bait fish in 19 states: Alabama
(n = 2 farms), Arkansas (n = 22), Florida (n = 51), Georgia (n = 1),
Louisiana (n = 2), Maine (n = 2), Massachusetts (n = 1), Michigan
(n = 1), Minnesota (n = 14), Mississippi (n = 5), Missouri (n = 1),
Nebraska (n = 2), New Jersey (n = 1), New York (n = 4), Ohio (n = 3),
Pennsylvania (n = 3), South Carolina (n = 1), Tennessee (n = 2),
Virginia (n = 1), and Wisconsin (n = 1). In 2005, these 76 farms sold a
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total of 559.6 million golden shiners as bait fish. Total sale generated
$17.1 million (USDA Census of Aquaculture, http://nass.usda.gov/
consumption_census_of_aquaculture/2002/aquaculture/index.asp).

Fathead minnow
Fathead minnow occupy a wide range of habitats, including lake irrigation ponds with still water, and small to medium sized streams
with low to moderate current velocities. Fathead minnows were
first documented in eastern Washington in 1979 in lakes on the
Colville Indian Reservation and have been found at additional locations since (Scholz et al. 2003).
The introduction of fathead minnows into regions where they
are not indigenous is of concern because their reproductive potential is prodigious (Dobie et al. 1956; Gayle and Buynak 1982) and
bioenergetics modeling has shown that they consumed a significant proportion of the total annual aquatic invertebrate production at locations where they became populous (Duffy 1998). Thus,
there is potential for them to restructure biological communities
and affect native fishes, amphibians and aquatic birds that prey on
the same types of food. In the Colorado River system, introduced
fathead minnows were thought to harm federally listed native fish
because they have become abundant in backwater sloughs that
function as nursery habitat for native fish larvae. Competition for
food between the fathead minnow and native species was thought
to reduce survival of the native species (Karp and Tyus 1990).
Brown and Smith (1994) determined that fathead minnow in a
school can recognize other minnows of the same school by their
odors. When presented with a choice between water that their own
school had been in and water in which different schools had been
in, they chose the water that their own school had been in. Even
after two months in isolation the fathead minnow were able to perform this feat. Chivers et al. (1994) have shown that one possible
advantage of this behavior is avoidance of predators. Minnows in
a family school avoid predators better than those from composite
schools created from unfamiliar minnows.
Fathead minnows are raised as bait fish in 27 states: Alabama
(n = 3 farms), Arkansas (n = 29), California (n = 3), Colorado (n = 1),
Delaware (n = 1), Georgia (n = 1), Illinois (n = 2), Kansas (n = 7),
Kentucky (n = 2), Louisiana (n = 2), Maine (n = 1), Michigan (n = 3),
Minnesota (n = 36), Mississippi (n = 3), Missouri (n = 3), Nebraska
(n = 6), New Jersey (n = 2), New York (n = 17), Ohio (n = 9), Oklahoma
(n = 2), Pennsylvania (n = 5), South Dakota (n = 1), Tennessee (n = 4),
Texas (n = 2), West Virginia (n = 2), Wisconsin (n = 11), and Wyoming
(n = 2). In 2005, these 160 farms sold 944.4 million fathead minnow as
bait fish for $9.9 million (USDA Census of Aquaculture, http://www.
nass.usda.gov/census_of_aquaculture/2002/aquaculture/index.asp).

Northern pikeminnow
Northern pikeminnow prefer large rivers and smaller tributaries
with moderate to fast currents, although within these environments they tend to occupy microhabitats with low current velocities (Beamesderfer 1983; Faler et al. 1988). Their morphology and
physiology are adapted to allow for a sustained swimming performance in fast currents. Pikeminnow can swim against currents of
115 cm ⁄ sec for an average time of 28 minutes before becoming fatigued (Mesa and Olson 1993).
At the juvenile stage they possess a distinctive spot on their
caudal peduncle that serves as a schooling mark to help maintain

proper spacing between individuals in the school. The mark disappears as the fish age and become solitary.
From 1988 to 1990 a total of 1,961 northern pikeminnow in Box
Canyon Reservoir (Pend Oreille River, WA) were tagged with floy
tags and 21 were subsequently recaptured from one month to 1.25
years later (Ashe and Scholz 1992). Of the recaptured fish, 16 (76%)
were recaptured at the same location where they were originally
marked, 1 (5%) had moved 1–5 km, and 4 (19%) had moved > 15 km
from the original capture site.
Hildebrand et al. (1995) tagged 354 northern pikeminnow
in the Columbia River between the US / Canadian border and
Keenleyside Dam in British Columbia, Canada, and subsequently
recaptured 36 of them. Four of these fish were recaptured at the
same location where they were marked, nine moved upstream an
average distance of 5 km, and 23 moved downstream an average
distance of 2.5 km. One individual was recaptured four times, always within 1 km of the original location.
Pearsons et al. (1998) tagged northern pikeminnow in the
Yakima River in 1997 and 1998, and recaptured 41 of them. Most
of the recaptures (n = 37, 92%) were made in the same section of
the river where the fish was released. Similarly, Busch et al. (2004)
reported that northern pikeminnow in the Yakima River were
generally recaptured (n = 79) in the same section where they were
originally marked, 2–150 days later. Several fish were recaptured
multiple times at the same site.
Martinelli and Shively (1997) radio tagged northern pikeminnow, 320–550 mm FL, in the lower Columbia River reservoirs and
observed upriver movements of fish released at mid reservoir locations during June. Most of these fish travelled upstream so far as
the tailrace of an upstream dam. Many of these fish later returned
to mid reservoir locations in August and September. It was not
clear if the movements were related to spawning activity or predation on salmon smolts or both.
Conventional tagging studies have revealed that northern
pikeminnow in Priest Rapids Reservoir over wintered in 80–
120 ft deep channels in the forebay at Priest Rapids Dam (Jerald
1996). They subsequently traveled upstream to the tailrace below
Wanapum Dam during the salmon smolt migration. Of 303 tagged
in Wanapum tailrace in 1996, four were later recaptured below
Priest Rapids Dam. One of these was recaptured 80 km down river
at White Bluffs, one was caught 96 km down river near Ringold
Hatchery, and one was caught 125 km down river near Richland,
Washington.
Thirty-eight northern pikeminnow at Wells Dam (Columbia
River RKM 830.1) were surgically implanted with radio transmitters (Bickford and Skillingstad 2000). They averaged (ranged) 405
(330–500) mm FL, 694 (375–1,375) g in weight, and ranged in age
from 6–10. Twenty-two were tagged and released below the dam
(in Wells Hatchery outfall) between 20 May and 5 June, 1997 and
tracked for three months. Sixteen were captured either in the forebay of the reservoir or at the mouth of the Methow River and released in the reservoir above the dam.
Of the fish tagged and released below the dam, nine remained
within the tailrace and 12 migrated 20 km downstream to Chelan
Falls (Columbia River RKM 810). Spawning was documented both
within the tailrace and at Chelan Falls. Nine of the fish that visited
Chelan Falls returned the tailrace by mid August. Three of the fish
that visited Chelan Falls moved downstream after spawning, one
of these as far down as Columbia River RKM 778.4 by August 1987.
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This fish was eventually recaptured in the outfall of Wells Hatchery
on 23 June, 1988.
Of the fish tagged and released above the dam in Lake Pateros,
three migrated downstream through Wells Dam. Two of these fish
migrated to Chelan Falls during the spawning season (24 June to
10 July), then moved back above the dam to the tailrace of Chief
Joseph Dam (Columbia River RKM 877.9) by 23 July, 1997. The third
fish remained near the Wells Dam tailrace for the remainder of the
study. Two more fish moved upstream, one was recaptured in the
tailrace of Chief Joseph Dam, the other migrated 17.7 km up to the
Okanogan River. The remaining fish milled around between the
Wells Dam forebay and the mouth of the Methow River (Columbia
River RKM 842.1).
The development of the hydro system has made young salmon
more vulnerable to predation by concentrating them at dams. They
are disorientated after passing through turbines or over spillways,
which makes them easy prey for predators. Also, northern pikeminnow move into the tailrace to consume them.
A Northern Pikeminnow Management Program (NPMP) was
initiated in 1990 and has continued through the present time (2010)
to reduce northern pikeminnow predation on salmon smolts.
Beamesderfer et al. (1986) estimated that the annual consumption
of salmon smolts by northern pikeminnow in the Columbia and
Snake River could potentially be as high as 16.4 million, or about
8% of the estimated 200 million smolts produced by these rivers.
Essentially the NPMP pays anglers to harvest larger sized pikeminnow by offering a bounty or “sport reward.”
The NPMP was an outgrowth of the work of Rieman and
Beamesderfer (1990) whose research documented that a 10–20%
exploitation rate applied to the largest members of the pikeminnow population, i.e., those > 225 mm (9 in) TL, could result in a
50% reduction in consumption of juvenile salmonids by northern
pikeminnow. Northern pikeminnow become a threat to salmon
smolts only after they reach 279 mm (11.0 in) TL. Thereafter, daily
consumption of juvenile salmonids increased with increasing pikeminnow size. This coupled with the fact that pikeminnow can live
for 16 years and that their annual mortality is low (Parker et al.
1995) meant that a small increase in annual mortality rate caused
by exploitation (fishing mortality) could produce a substantial
reduction in the number of larger, older northern pikeminnow.
Thus, predatory impact of pikeminnow on salmon could be substantially reduced even though the overall population size is not
dramatically reduced.
Initially, the reward paid to anglers was $3.00 per fish. Also,
beginning in 1991, researchers began tagging northern pikeminnow ≥ 225 mm TL in order to measure exploitation rates by anglers.
Percent exploitation of northern pikeminnow could be determined
by dividing the number of pikeminnow 225 mm caught by anglers
by the total number of northern pikeminnow that researchers had
caught, tagged and liberated back into the water at the location
where they were originally captured. Anglers were initially paid
$50 if they returned a tagged fish.
In 1991 a tiered reward system was used with rewards of $3 each
for the first 100 fish caught, $4 for fish 101–400, and $5 for fish 401
and above. In 1999 and 2000 the tiered rewards were increased to
$4 for the first 100 fish, $5 for fish 101–400, and $6 for fish 401 and
above. The tag reward was worth $50. In July 2001 economic incentives were offered during drought / power emergencies. The reward
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increased to $5 for the first 100 fish, $6 for fish 101–400, and $8 for
fish 401 and above. The tag reward was increased also to $100.
In 2002, the rewards were $4, $5, and $6 for northern pikeminnow. The tag reward was worth $100. This was also the system used
in 2003 and early 2004. Beginning May 31, 2004 the reward system
increased to $5, $6, and $8 each and the tag reward increased to
$500 to compensate for low 2004 summer flows that could impact
salmonid survival. During the 2005–2010 seasons anglers were
paid $4 each for the first 100 pikeminnow, $5 each for fish numbers
of 101–400 and $8 for fish numbers more than 400. Anglers also
received $500 for turning in tagged northern pikeminnow.
The program required that anglers check their fish at a check-in
station. In 1992, the sport reward program included 20 check stations, of which 5 were on the Snake River. However, by 2002, only
12 check stations were operated full time, of which only one was
on the Snake River. This was because the bulk of the pikeminnow
catch was from below John Day Dam.
In its early stages, the NPMP also evaluated other techniques
for pikeminnow removal such as dam angling, gill netting, purseseining, and long-lining. Dam angling removed a total of 135,786
northern pikeminnow between 1990 and 2002 (Radtke et al. 2004).
Gill netting removed 35,682 pikeminnow between 1993 and 2002.
Purse seining and long-lining removed 19,468 northern pikeminnow between 1990 and 1993 (Radtke et al. 2004). However, the
sport reward program was the most cost effective way of removing
them and as of 2002 all of the other methods were discontinued.
The program is paid for by Bonneville Power Administration
hydroelectric rate payer dollars. From 1990–2010, 3,503,297 northern pikeminnow were eradicated by anglers (Table 10.12). During
the period 1991–2010, the sport reward exploitation rate on northern pikeminnow > 225 mm (9 in) TL has averaged (ranged) 12.4
(5.6–19.0) % per year based on the number of tagged fish in this
size range turned in by anglers (Table 10.12).
Modeling results indicated that this level of pikeminnow removal has decreased their predation on salmon by 23.8% (Frieson
and Ward 1999). Since 16 million salmon were consumed by pikeminnow before the NPMP began, this translates into 3.8 million
salmon smolts saved annually.
Assuming that the salmon smolts 1) were not already dead
when consumed, 2) consumed by the remaining pikeminnow or
other predators such as smallmouth bass, walleye, channel catfish,
or piscivorous birds, during their downstream migration, 3) or suffered increased mortality owing to poor ocean conditions, they can
contribute to fisheries from California to Alaska, and to harvest
and escapement into the Columbia upon their return to the river.
Hankin and Richards (2000) believed that savings of 3.8 million
smolts were exaggerated and the actual number should be closer
to 2.5 million to account for other predators. It is possible that surviving pikeminnow could compete by eating more salmonids, but
Riemen and Bemesderfer (1990) concluded that such compensation was unlikely because growth was slow and density dependant
growth was not obvious in northern pikeminnow. Moreover, no
compensatory feeding by remaining pikeminnow was found by
Knutsen and Ward (1999). Ward and Zimmerman (1999) and
Friesen and Ward (2000) also found no evidence of compensatory
feeding by smallmouth bass or walleye for decreased populations
of northern pikeminnow.
The amount paid out to anglers was only a portion of the total cost of the program. The annual budget has varied from about
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Table 10.12

Summary statistics for Northern Pikeminnow Management Program (NPMP): 1991–2010. Included are numbers of northern pikeminnow≥ 225 (9 in) FL harvested by sport anglers, effort (angler days), total amount of BPA dollars expended on
the program, amount that went to anglers for sport rewards, number caught by the top angler and reward paid to the top
anger in each year. -- = data unavailable for that year. Percent tags recovered is greater than the number of tags recovered
by anglers divided by the number of northern pikeminnow tagged because correction factors were applied to estimate the
number of tags that were lost each year. Tag loss ranged from about 5–11% in a given year.
Exploitation

Year

# NPM > Angler Effort
225 mm FL
(Days)

Total Amount
($)

Amount Paid to # NPM caught $ paid to top
Anglers ($)
by top Angler
Angler

# NPM
tagged

# tags
% of tags
recovered
recovered
by anglers

1991¹

169,162

67,384

$5,259,629

$466,549

--

--

4,452

67

5.6%

1992²

186,904

88,495

$6,846,410

$537,840

--

--

4,171

422

9.3%

1993³

104,536

34,879

$4,253,600

$305,901

--

--

1,950

114

6.8%

1994⁴

129,434

40,783

$4,367,707

$445,864

--

--

2,467

256

10.9%

1995⁵

199,788

62,725

$4,311,186

$861,339

3,878

$18,940

1,427

164

13.4%

1996⁶

157,230

33,485

$3,846,248

$672,426

3,089

$14,999

1,430

162

12.1%

1997⁷

119,788

27,388

$3,730,347

$522,251

3,106

$15,086

1,188

101

8.9%

1998⁸

108,903

21,959

$3,259,230

$471,950

2,564

$15,170

1,265

120

11.1%

1999⁹

114,687

25,906

$3,306,000

$590,232

2,794

$16,314

750

83

12.5%

2000¹⁰

189,710

30,337

$3,140,592

$461,050

7,663

$45,534

1,218

122

16.2%

2001¹¹

240,894

38,815

$2,779,922

$1,528,010

4,873

$35,346

786

110

10.6%

2002¹²

201,396

30,637

$2,825,792

$1,053,831

6,813

$40,572

1,097

100

10.6%

2003¹³

196,555

28,676

$2,605,745

$1,015,431

4,009

$24,258

959

87

10.5%

2004¹⁴

267,414

35,211

$2,200,000

$1,766,777

4,664

$34,526

644

86

17.0%

2005¹⁵

241,357

35,242

$2,400,000

$1,546,224

4,800

$39,620

901

113

19.0%

2006¹⁶

233,924

31,693

$2,600,000

$1,568,722

5,731

$48,484

1,330

217

14.6%

2007¹⁷

192,518

26,924

$3,800,000

$1,285,971

5,778

$46,400

575

71

15.3%

2008¹⁸

159,806

26,141

$3,800,000

$1,125,193

7,015

$57,772

1,005

116

14.8%

2009¹⁹

142,002

29,112

$3,800,000

$1,025,100

5,561

$48,137

1,803

128

12.8%

2010²⁰

174,289

25,361

$3,800,000

$1,224,494

9,519

$81,366

853

112

15.9%

Total

3,530,297

741,153

$72,932,408

$18,475,155

81,857

$582,524

Average

176,515

37,058

$3,646,620

$923,758

4,093

$29,126

12.4%

References: ¹Nigro and Willis (1993), ²Willis et al. (1994), ³Willis et al. (1995), ⁴Willis and Young (1995), ⁵Young (1997a), ⁶Young (1997b), ⁷Young (1998),
⁸Young et al. (2003a), ⁹Young et al. (2003b), ¹⁰Porter et al. (2003a), ¹¹Porter et al. (2003b), ¹²Porter et al. (2004), ¹³Porter (2005), ¹⁴Porter (2006), ¹⁵Porter
(2007), ¹⁶Porter (2008a), ¹⁷Porter (2008b), ¹⁸Porter (2009), ¹⁹Porter (2010), ²⁰Porter (2011).

$2.2 million to $6.8 million per year and averaged $3,646,620 per
year over the past 20 years (1990–2010), for a total of $72,932,408
(Table 10.12). Of this total, payouts to anglers totaled $18,475408
and averaged (ranged) $923,758 ($305,901–1,766,777) (Table 10.12).
The remainder was used to cover administrative, research and
monitoring costs associated with the program. During this period
a total 3,721,215 northern pikeminnow were removed (3,530,297 by
the northern pikeminnow sport reward program, 135,768 by dam
fishing, 35,682 by gill net fishing and 19,468 by purse seining and
long lining) at an average cost of $19.50 ⁄ pikeminnow removed.
The maximum number of northern pikeminnow caught by the top
angler during this period was 9,519 caught by an angler fishing in
2010, for which he was paid a total of $81,366 (Table 10.12).

Hankin and Richards (2000) and Radtke et al. (2004) have
conducted economic evaluations of the NPMP. Radtke et al. (2004)
believed that an annual NPMP budget of $2.8 million would generate about $3.5 million for the regional economies where northern pikeminnow fishing takes place and another $2.7 million to
$9.9 million to the regional economies from Alaska to California
resulting from harvest of salmon and steelhead that survived the
pikeminnow predation. These figures were based on smolt survival
of 3.2–3.8 million fish. These studies made the assumption that all
the salmon saved from pikeminnow predation contributed to the
fisheries, but did not account for other potential bottlenecks such
as increased ocean mortality. Ocean conditions are known to be a
principle factor regulating returns to the Columbia River.

A. T. Scholz
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The mid Columbia Public Utility districts are also actively
conducting northern pikeminnow removal. For example, Grant
County PUD has conducted a removal program in Priest Rapids
and Wanapum Reservoirs since 1995 (Jerald and Carlson 1995;
Jerald 1995, 1996, 1997; Stevens 1998, 1999; Magnotti and Jerald
2001; Jerald 2002, 2003, 2004, 2005; Turner et al. 2005, 2006;
Garnet et al. 2007; Garner and Keeler 2008, 2009; Garner 2010).
Northern pikeminnow anglers were employed by Grant County
PUD in 1995 and 1996. In 1997, a private consultant was hired to
conduct the work. In 2000, setline methods were employed for
the first time and, owing to its efficacy in capturing pikeminnow,
hook and line methods were discontinued in 2001. Between 1995
and 2010, a total of 702,606 northern pikeminnow were eradicated from these reservoirs (Table 10.13). Those removed in 1995
and 1996 were > 11 inches. Those removed in later years were generally > 9 inches. Average female lengths decreased from about
390 mm FL to 360 mm FL and average weight decreased from
about 700 g to 530 g between 1995–2005 (Turner et al. 2005). Male
length decreased from about 370 mm FL to about 300 mm FL and
weight decreased from about 160 g to 140 g between 1995 and 2005
(Turner et al. 2005).
Chelan County PUD has also been removing northern pikeminnow from its reservoirs behind Rock Island and Rocky Reach
dams since 1994. In 2001, that program was contracted to, and carried out by, the United States Department of Agriculture Wildlife
Services. Chelan County PUD also partially funded a sportsman
derby for northern pikeminnow. In 2001, the USDA removed
3,161 northern pikeminnow in Rocky Reach Reservoir and 2,924
at Rock Island Reservoir (West 2002). In the pikeminnow derby
1,601 northern pikeminnow were removed (West 2002). The total number of northern pikeminnow removed from Rock Island
and Rocky Reach reservoirs in 2001 was 7,686. Total expenditures
for Chelan County PUD were $204,014, paid to the USDA and
$22,000 contributed to the derby; for a total cost of $226,014 or
$29.40 ⁄ pikeminnow removed.

Longnose dace
Edwards et al. (1983) have published habitat suitability index models for longnose dace. Speckled dace are found predominantly in
pools and runs. Longnose dace prefer riffle habitat in clear fast
flowing streams (current velocity ≥ 43 cm/sec) with sand, gravel,
cobble, or boulder substrate. In Latah (Hangman) Creek, tributary
of the Spokane River, and in Rock Creek, tributary of the Palouse
River, I have noticed that longnose dace tend to be found only in
riffles and appear to avoid pools and runs. The swim bladder is
reduced and occupies the anterior half of the body cavity. In swift
currents, longnose dace adjust the volume of their swim bladder
and became negatively buoyant, which allows them to remain on
the bottom within minimum energy expenditure out of the full
force of the current (Nelson and Paetz 1992). They hide behind
rocks or in crevices between them which provide pockets of reduced current velocity. They are sometimes found along rocky
shorelines of lakes. They feed mainly on insect larvae that crawl
along the bottom. Longnose dace are sedentary with a narrow home
range. Of 61 longnose dace marked by injecting acrylic paint, 17 were
subsequently recaptured, 14 (87%) in the same stream section where
they were originally marked (Hill and Grossman 1987). Home range
was estimated at 4.4 to 13.7 m.
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Table 10.13

Number of northern pikeminnow removed from Priest
Rapids Project Area (Priest Rapids and Wanapum reservoirs) by Grant County PUD: 1995–2010).

Year

# NPM Removed

19951

3,531

19962

3,165

19973

8,075

1998⁴

12,085

1999⁵

11,304

2000⁶

27,208

2001⁷

30,931

2002⁸

44,167

2003⁹

44,226

2004¹⁰

46,159

2005¹¹

44,536

2006¹²

4,344

2007¹³

20,146

2008¹⁴

117,651

2009¹⁵

256,783

2010¹⁶

28,295

Total

702,606

Average

43,912

References: ¹Jerald and Carlson (1995), ²Jerald (1996), ³Jerald (1997),
⁴Stevens (1998), ⁵ Stevens (1999), ⁶Magnotti and Jerald (2001), ⁷Jerald
(2002, 2003a), ⁸Jerald (2003a), ⁹Jerald (2003b), ¹⁰Jerald (2005), ¹¹Turner
et al. (2005), ¹²Turner et al. (2006), ¹³Garner et al. (2007), ¹⁴Garner and
Keeler (2008), ¹⁵Garner and Keeler (2009), ¹⁶Garner (2010).

Leopard dace
Leopard dace prefer quieter reaches of the same streams as longnose dace. The swim bladder of leopard dace is normal-sized,
which regulates its buoyancy at any depth in slow-moving pool
areas of streams. They tend to feed on insects drifting downstream
on the surface of the water. Thus, where longnose and leopard dace
occur in sympatry, they may partition food resources.

Speckled dace
In eastern Washington speckled dace are found in streams and
along lake shorelines. They occur over a variety of substrates and
current velocities, and seem to be more tolerant of turbidity than
other species of dace.
In the Kettle River juvenile speckled dace (< 40 mm SL) were
observed where water trickled slowly over cobble 150–400 mm in
diameter (Peden and Hughes 1981). Adult speckled dace (≥
41 mm SL) were observed in shaded pools that were about 1 meter
deep and filled with 40 cm diameter rocks. They inhabited the interstitial species between the rocks (Peden and Hughes 1981).

Redside shiner
Redside shiners are schooling fish that occur in a variety of habitats,
including large reservoirs, streams, and irrigation ditches. They are
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typically found in association with vegetation but sometimes, particularly at juvenile life stages, occupy pelagic zones in lakes.
In the lower Wenatchee River, Washington, redside shiner
(n = 540) from July to September preferred (utilized) depths of 75–
79 cm (20–200 cm), current velocity of 12–14 (< 1–37) cm ⁄ sec, sand
to gravel substrate (sand to bedrock), and instream or overhead
cover (Hillman et al. 1988). The habitat they occupied was similar
to that utilized by Chinook salmon and the two species competed
for habitat. Chinook shifted their habitat preference when agonistic shiners became aggressive. In Oregon, redside shiner competed
with steelhead trout for daytime habitat (Reeves et al. 1987). At water temperature of 12–15°C trout fared better. At water temperatures
of 19–22°C redside shiner fared better. The increased temperature
added metabolic stress to the trout that was not apparent in the redside shiner.
In Sixteen Mile Lake, British Columbia, redside shiners that
lived in the lake for most of the year migrated into tributaries to
spawn. There appeared to be a strong homing tendency (Scott and
Crossman 1973).
Redside shiners are found in the diets of adult rainbow trout,
cutthroat trout, bull trout, northern pikeminnow, and walleye, but
may also compete with juvenile rainbow trout for food (Johannes
and Larkin 1961). Redside shiners are eaten by fish-eating water fowl,
(e.g., loons) and by aquatic furbearing mammals (e.g., mink and
river otters) (Scott and Crossman 1973). Redside shiner have been
reported to eat fish eggs, trout fry, and recently planted grayling fry
(Simpson 1941). They are cannibalistic, eating they own eggs and fry
(Brown 1971).

Tench
Tench occur in littoral zones of lakes, in sluggish rivers, and backwaters sloughs. They prefer mud or silt bottoms, where aquatic
macrophytes are abundant.
Tench are nonindigenous to the Pacific Northwest and were
planted in Fourth of July Lake, Fetz Lake, Diamond Lake, and a
pond in Spokane by the United States Fishery Commission in 1895–
96 (Smith 1896). Tench were exhibited at Seattle’s Alaska-Yukon
Exposition in 1909. Afterwards, they were put into Drumheller
Fountain on the University of Washington’s Campus and from this
source spread to various waters in Washington, when enterprising students snagged some of them and took them home during
vacations.
In Europe, tench are called “doctor fish” or “physician of fishes”.
Their slime is thought to have antibacterial properties. In aquariums tench have been observed brushing against other species that
have external bacterial or fungal infections, which heal shortly after contact with the tench. I have observed this phenomenon in
aquariums in my lab.
Tench had an indirect positive effect on the biomass of periphyton by grazing on snails. In an experiment conducted in an enclosure, tench consumed gastropods and bivalve mollusks, reducing
them from a density of about 140 mg dry weight ⁄ m² to a density of about 3 mg dry weight ⁄ m² (Persson and Svensson 2006).
This increased periphyton biomass from about 75 mg chlorophyll
a ⁄ m² to 110 mg chlorophyll a ⁄ m² and transferred nitrogen and
phosphate into the water column. Orthophosphate increased from
about 25 to 45 µg/L; nitrogen increased from 0.4–0.65 µg ⁄ L.
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7–9
usually 8

Grass carp¹
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8–9

9–10

8–12
usually 10

Speckled dace

Umatilla dace

Redside Shiner
7–9

10–24
usually > 15

7

6–7 (8)

7
(falcote posterior
margin)

7

8–9

7

11–13
psoterior edge
sickle-shaped

8–9
usually 8

7–11
usually 7–11

6
1st ray spiny

8–10
usually 9

8

6–7
1st ray spiny

9

Anal Fin Rays

15–20

13–16

13–15

13–14

13–15
usually 14

13–15

15–18
usually 16

14–18, usually
15–17

16–18
usually 16–17

15–18
usually 16–17

15–17

14–17
usually 15–16

15–20

13–18
usually 15–16

15–17

15–18

Pectoral
Fin Rays

7–10
2nd pelvic ray in males
thickened

8–9

7–8

8–9

7–8

7–8
axillary process

9
axillary process (ridge like)

8

8–9
fleshy keel betweenpelvic fins

9–10
axillary process

8–9

8–9

7–10

7–9
usually 8

8–9

9–10

Pelvic Fin Rays

no

no

yes
(weakly
developed)

no

yes
(strongly
developed)

no

no

no

no

no

no

no

no

no

no

no

Pelvic Stays

oblique

terminal

slightly subterminal

terminal

slightly subterminal

subterminal

terminal (long
snout, wide gape)

terminal to oblque

terminal to oblique

terminal

oblique

terminal

terminal

terminal

terminal

subterminal chisellike lower lip

Position of Mouth

no

no

no

no

no

yes

no

no

no

no

no

no

no

no

no

no

Frenum

1 large pair

absent

1 tiny pair

1 tiny pair

1 tiny pair

1 tiny pair

absent

absent

absent

1 tiny pair at
conrer of mouth

absent

2 large pair

absent

1 tiny pair in front
of corner of mouth

absent

absent

Maxillary
Barbels

95–105
(embedded)

52–67

56–72

55–78
usually 55–58

52–57

58–76

65–77

41–54
incomplete
lateral line

44–54

68–79

41–63
strongly curved

35–39

39–47

56–69

26–30

85–93

# Scales in
Lateral Line

square

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

V shaped

Shape of
Caudal Fin

1Grass carp have distinctive serrated pharyngeal teeth (see photo in Chapter 25). 2Tench are also characterized by copious slime, bright marigold eye and green to yellow color that gives it a leathery texture..

8–9

9
(falcote posterior margin)

Leopard dace

Tench²

8

9–10

8
first ray is ½
size of others

7–9
usually 8

8

8–9

Longnose dace

Northern
Pikeminnow

Fathead
Minnow

Golden shiner

Peamouth

Tui chub

18–20
1st ray spiny

8

Lake chub

Carp

15–18
1st ray spiny

10

Dorsal Fin
Rays

Morphometric and meristic comparisons of the fishes in the family Cyprinidae that occur in eastern Washington.

Goldfish

Chiselmouth

Table 10.14
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Family Cyprinidae: Carps and Minnows

KEY TO THE FAMILY CYPRINIDAE (MINNOWS)
Generalized Family Characters
Confirm that your specimen possesses these characters before using the key to species.
1.

One dorsal fin, usually in about the middle of the body.

rays are different from those of spiny rayed fishes, because the rays of cyprinids are composed of compressed
soft rays rather than bone.)

2.

Pelvic and pectoral fins inserted near ventral midline.

3.

Pelvic fins in abdominal position, origin slightly in
front of or under anterior origin of dorsal fin.

6.

Mouth position variable (sub-terminal, terminal or
oblique) without thick lips.

4.

Origin of anal fin slightly in front, under or slightly
behind posterior insertion of dorsal fin.

7.

No teeth in jaws.

5.

All fins without spines (except a few species may have
one (anterior-most) spinous dorsal and anal ray. (These

8.

Pharyngeal teeth present on fifth pharyngeal arch in 1, 2
or 3 rows, with no more than six teeth in any row. (You
must dissect out the last gill arch to see these.)

Morphometric and meristic comparisons of the Family Cyprinidae are recorded in Table 10.14.

Dichotomus Key to the Cyprinidae of Eastern Washington

COUPLET

SPECIES

1
A. Dorsal fin long with 13 or more rays; first ray of dorsal and
anal fins have stout spine with serrated posterior edge.

GO TO 2

B. Dorsal fin short with 12 or less rays; spine absent on first ray
of dorsal and anal fins

GO TO 3

2
CARP Cyprinus carpio, PAGE 663

A. Two maxillary barbels present on each side of upper jaw.

terminal mouth
two maxillary barbels
B. Maxillary barbels absent from upper jaw.

GOLDFISH Carassius auratus, PAGE 657

terminal mouth
no barbels

A. T. Scholz
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COUPLET

SPECIES

3
TENCH Tinca tinca, PAGE 755

A. Caudal fin truncate (square); not forked. Marigold eye.
marigold eye

mouth
oblique
caudal fin truncate
one maxillary barbel
B. Caudal fin moderately or distinctly forked
(upper and lower tips may be pointed or lobed).

GO TO 4

caudal fin forked

4
A. Lower jaw subterminal with straight-edge and chisel-like.

CHISELMOUTH Arocheilus alutaceus, PAGE 647

Lower jaw subterminal,
straight-edged and chisel-like

B. Lower jaw not subterminal with straight-edged and chisel
like hard palate.

GO TO 5

5
A. Fleshy keel present on abdomen between pelvic fins and
anus over which scales do not pass. Keeled edge along
midline with half scales.

GOLDEN SHINER Notemigonus crysoleucas, PAGE 686

lateral view

ventral view

fleshy keel
vent
whole scale
half scale

B. Fleshy keel not present on abdomen between pelvic fins
and anus.
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GO TO 6

Family Cyprinidae: Carps and Minnows

COUPLET

SPECIES

6
A. Anal fin long, with 10 or more rays (usually more than 13). Body
somewhat (noticeably) laterally compressed.

REDSIDE SHINER Richardsonius balteatus, PAGE 738

B. Anal fin short, with less than 9 rays (except norther pikeminnow which occasionally have ten rays). Body usually not
noticeably laterally compressed.

GO TO 7

7
A. First dorsal fin ray stubby (about ½ size of other dorsal
fin rays). Lateral line incomplete (ends below dorsal fin or
somewhere on anterior part of caudal peduncle).

FATHEAD MINNOW Pimephales promelas, PAGE 689

B. First dorsal fin ray not stubby. Lateral line complete (extends
to posterior margin of caudal peduncle).

GO TO 8

8
A. Mouth sub-terminal or inferior, overhung by snout.

GO TO 9

B. Mouth terminal or oblique, not overhung by snout (except
in peamouth, snout may slightly overhang terminal mouth).

GO TO 11

9
A. Frenum connects upper lip to snout (i.e. groove does not
completely separate upper lip from snout). Snout extends
far beyond mouth.

LONGNOSE DACE Rhinichthys cataractae, PAGE 708

frenum

B. Frenum absent (i.e., groove completely separates upper lip
from snout). Snout extends only slightly beyond mouth.

GO TO 10

groove
completely
seperates lip
from snout
speckled dace

leopard dace

A. T. Scholz
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COUPLET

SPECIES

10
A. Top edge of dorsal fin falcate (concave or indented). Pelvic
fin joined to body by fleshy stays (pelvic rays that insert
directly onto body).

LEOPARD DACE Rhinichthys falcatus, PAGE 717
pelvic stays

B. Top edge of dorsal fin not falcate. Fleshy pelvic stays absent.

SPECKLED DACE Rhinichthys osculus, PAGE 721

11
A. Mouth terminal (may be slightly overhung by snout).

GO TO 12

B. Mouth distinctly oblique (pointed upward at about 45
degree angle).

TUI CHUB Gila bicolor, PAGE 674

12
A. Mouth large, terminal, long upper jaw extends back to or
beyond front margin of the eye, no maxillary barbel or axillary process.

NORTHERN PIKEMINNOW
Ptychocheilus oregonensis, PAGE 694

B. Mouth small, short upper jaw, does not extend back to eye,
small maxillary barbels present (may be inconspicuous).

GO TO 13

13
A. Small (inconspicuous) maxillary barbels present at each
corner of the jaw; small, weakly developed axillary process
present at base of each pelvic fin.

PEAMOUTH Mylocheilus caurinus, PAGE 678

B. Small thread-like maxillary barbels present slightly in advance of the corner of the jaw. No axillary process at base of
each dorsal fin.
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LAKE CHUB Couesius plumbeus, PAGE 660

Family Cyprinidae: Carps and Minnows

CHISELMOUTH
Acrocheilus alutaceus Agassiz & Pickering, 1885
Primary Identification

Confirming Characters

1.

Lower jaw with hard, straight, beveled cutting edge (like
a chisel). May be rounded and difficult to distinguish in
a juvenile.

1.

Upper lip fleshy, but has a small hard palate upon which
the lower lip bears.

2.

Mouth overhung by snout in sub-terminal position.

2.

3.

Anal fin origin underneath or slightly behind posterior
insertion of dorsal fin.

Pelvic fin origin underneath or slightly in advance of
anterior origin of dorsal fin (appears almost directly
underneath in some individuals).

3.

4.

Lateral line complete, curved slightly downward.

85–93 lateral line scales (all other cyprinid species
except tench with 95–105 scales have 79 or fewer scales
in the lateral line row).

4.

Eyes relatively large.

Figure 10.8

Chiselmouth, Little Falls Reservoir, Spokane River, Lincoln and Stevens counties, WA. Inset shows detail of chisel-like
lower lip. See also photo in 4a, pagepage 644 of the key for another view of the lip.

Similar Species
1.

2.

Pronunciation
Acrocheilus: ăc-rŏ-chĕil-ŭs (ăc-rō-kēēl-ŭs)

Minnows (Cyprinidae): The chiselmouth is distinguished from other minnows by its chisel-like lower
jaw, which is an adaptation for scraping periphyton off
rocks. No other minnow has a lower jaw so long (from
side to side) and straight. Most often confused with
peamouth, which have small, rounded mouths, and
northern pikeminnow, which have terminal mouths
that open to a large gape (adapted for piscivory).

alutaceus: ă-lut-ă-cē-ŭs

Common Name(s)
Chiselmouth (AFS name), hardmouth, hardmouthed chub.

Systematic Notes

Suckers (Catostomidae): Like suckers, the mouth of a
chiselmouth is sub-terminal or inferior. However, in
chiselmouths the lower lip forms a hard chisel-like edge
whereas in suckers the lower lip is fleshy with papillae.

Etymology
Acrocheilus: G. Acro = sharp, cheilis = lip. Sharp lip (refers to
chisel-like lower lip).
alutaceus: G. Leathery texture.

First described as Acrocheilus alutaceus by Agassiz and Pickering
(1855:9) from specimens collected from the Willamette River,
Oregon and Walla Walla River, Washington. Most taxonomists since
then have called it by the same name except for Charles Girard, who
after reading Agassiz and Pickering’s description, concluded that
their new genus Acrocheilus was identical to previously described
(in 1854) Lavinia; so he called the chiselmouth Lavinia alutacea
(Girard 1856:184) and continued using this name in several subsequent publications. Jordan (1878:83) synonymized the two names,
noting that Girard had never actually seen a specimen and that its
characters were not like Lavinia. Jordan dropped the “ei” preferring
to use just “i” with the generic name for a few years but then re-
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turned to the original spelling. Robert R. Miller recommended that
alutaceus be amended to alutaceum, which was adopted by some
authors in the 1950s but the AFS Committee for Names of Fishes
returned it to the original spelling in 1960 (Bailey et al. 1960: 13).
Moodie (1966: 11–12) listed synonyms and compiled a distribution
map of where Chiselmouth had been collected in the Columbia and
Fraser River systems. The chiselmouth is the only living species of
Acrocheilus.

Scientific Synonyms
Acrocheilus alutaceus

Agassiz and Pickering (1855: 99) original description.

Acrocheilus alutaceus

Agassiz and Pickering (1855); Scott and Crossman (1855: 99);
Gunther (1868: 276); Jordan (1878: 83); Jordan and Gilbert
(1883: 150); Eigenmann (1895: 108); Gilbert and Evermann
(1895: 40); Jordan and Evermann (1896–1900: 208); Doane
(1902:68); Jordan et al. (1930: 112); Hubbs and Schultz (1931: 1);
Schultz and DeLacy (1935/1936: 378); Schultz (1936: 114); Bailey
et al. (1960: 13); La Rivers (1962: 384); Moodie (1966: 9); Carl
et al. (1967: 117); Bailey et al. (1970: 19); Patten et al. (1970: 6);
Michaelis (1972: 18); Jackson (1975: 9); Knecht (1976: 8); Pearman
(1977: 11); Wydoski and Whitney (1979); Lee et al. (1980: 140);
Robins et al. (1980: 21); Simpson and Wallace (1982: 20).

Acrocheilus alutaceus Agassiz and Pickering 1885

Robins et al. (1991: 19); Nelson et al. (2004: 68); Scholz and
McLellan (2009: 59; 2010: 107).

Lavinia alutacea

Girard (1856: 184).

Acrocheilus alutaceum

Carl et al. (1959: 117); LaRivers (1952: 98).

Distribution and Stock Status
The chiselmouth is restricted to the Columbia and Fraser River
Basins above the points of tidewater influence. It occurs in
Washington, Oregon, Idaho and British Columbia, and in the Harney
Basin (Malheur Lake Drainage) in Oregon and northern Nevada.
Not present in coastal streams of Washington, Oregon or British
Columbia. Does not occur in Montana or Wyoming. Chiselmouth
prefer slow moving rivers and streams but are occasionally found in
lakes. Distribution records for chiselmouth in eastern Washington
are recorded in Table 10.15 and shown in Figure 10.9.
In British Columbia, it has been reported in the Okanogan
Basin and throughout the Columbia mainstem from the international border to the headwaters (Lake Windermere ) It is also
known from a few isolated locations in the Fraser River system
(Carl et al. 1967; Scott and Crossman 1973).
In Idaho, chiselmouth occur in the Snake River Basin including the
Snake mainstem and Clearwater (Maughan 1976), Salmon, Payette and
Boise drainages (Gilbert and Evermann 1895; Simpson and Wallace
1982). In the Snake mainstem it does not occur above Shoshone Falls.
It has not been reported from the northern panhandle region of Idaho
in the Spokane/Coeur d’Alene, Pend Oreille or Kootenai River Basins
(Simpson and Wallace 1982). It is absent in the Clark Fork River basin,
648

Idaho (Simpson and Wallace 1982) and Montana (Brown 1971, Colbert
and Evermann 1984, Halton and Johnson 1996,).
In Washington, it occurs throughout the Columbia and Snake
River mainstems and tributaries, including the Lewis, Walla Walla,
Touchet, Yakima, Crab Creek, Wenatchee, Chelan, Methow,
Okanogan, Spokane and Kettle sub-basins (Columbia River) and
Tucannon, Palouse and Grand Ronde sub-basins (Snake River)
(Wydoski and Whitney 1979; Lee et al. 1980). In the Spokane
Basin, it does not occur above Spokane Falls either in Washington
or Idaho but does occur in Latah (Hangman) Creek, Little Spokane
River, and Chamokane Creek. In the Palouse River, it occurs both
above and below Palouse Falls. In the Crab Creek Basin it occurs
in both lower and upper Crab Creek, below and above Moses Lake
(Groves 1951). It has not been collected in the mainstem of the
Pend Oreille River. (Ashe and Scholz 1992, McLellan 2002; Geist et
al. 2005; Scholz et al. 2006) except by Divens and Osborne (2006).
In the lower Columbia River mainstem. Chiselmouth accounted for 2,157 of 14,102 fish (15.3%) sampled in John Day
Reservoir in 1984 and 1985 but only 137 of 5,701 fish (2.4%) sampled in 1995 (Barfoot et al. 2002). In the middle Columbia Region,
the relative abundance of chiselmouth in 1992 was 2.3% (n = 31 of
748 total fish captured) in the tailrace of Priest Rapids Reservoir,
less than 0.1% (n = 1 of 3,026 total fish sampled) in Priest Rapids
Reservoir, 0.7% (n = 18 of 2,321 total fish sampled) in Wanapum
Reservoir, 4.8% (n = 143 of 3,050 total fish sampled) in Rock Island
Reservoir, 11.1% (n = 571 of 5,118 total fish sampled) in Rocky Reach
Reservoir, and 1.7% (n = 45 of 2,595 total fish sampled) in Wells
Reservoir (Burley and Poe 1994). In 1992, chiselmouth comprised
2.8% (n = 117 of 4,044 fish sampled) in Priest Rapids tailrace and
reservoir and 4.5% (n = 2,475 of 54,069 fish sampled) in Wanapum
tailrace and reservoir by electrofishing, gillnetting, beach seining,
set lining and minnow trapping (Pfiefer et al. 2001).
In the upper Columbia region, chiselmouth comprised 2.1%
(n = 7 of 236 total fish) sampled in Chief Joseph (Rufus Woods)
Reservoir in 1972 (Laumeyer 1972) but were not found among 7,480
fish sampled in 199 (Godamski et al. 2004). In Lake Roosevelt chiselmouth comprised of 14.5% of all fish (n = 151) sampled in 1949
(Gangmark and Fulton 1949). They comprised 0.2% (n = 3 of 1,451)
of all fish sampled in 1963 (Earest et al. 1966), 1.1% (n = 137 of 11,712)
fish sampled between 1979 and 1983 (Harper et al. 1981; Nigro et al.
1982, 1983; Beckman et al. 1985). Chiselmouth comprised less than
0.1% (n = 1 of 3,488) of all fish sampled in 1988 (Peone et al. 1991) and
> 0.1% (n = 14 of 44,101) fish sampled in 1997–2002 (McLellan et al.
1988, 1999, 2000, 2001; McLellan and Scholz 2001, 2003). The decline in relative abundance of chiselmouth in the upper Columbia
River is probably related to increased levels of predation by nonindigenous piscivorous fishes such as walleye and smallmouth bass.
In the lower Snake River reservoirs, chiselmouth comprised
2.6% (n = 99 of 3,869 total fish sampled) in Ice Harbor Reservoir,
8.6% (n = 408 of 4,702 total fish sampled) in Lower Monumental
Reservoir, 3.5% (n = 1,456 of 40,598 total fish sampled) in Little
Goose Reservoir, and 10.0% (310 of 3,090 total fish sampled) in
Lower Granite Reservoir in 1979 to 1981 (Bennett et al. 1983). In
1989 to 1995, chiselmouth comprised 3.0% (n = 4,504 of 148,548 total fish sampled) in Lower Granite Reservoir (Bennett and Shrier
1986, 1987; Bennett et al. 1988, 1991, 1993, 1994, 1995, 1997). In 2002
and 2003, chiselmouth comprised 2.3% (n = 835 of 35,664 total fish
sampled) in Lower Granite Reservoir (Bennett and Seybold 2004,
2005). In 2002 and 2003, chiselmouth comprised 0.2% (n = 38 of
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Distribution of chiselmouth in eastern Washington.

19,953 total fish sampled) in Little Goose Reservoir (Bennett and
Seybold 2004, 2005). The decline in chiselmouth abundance in
the Snake River is probably related to increase in the abundance of
non-indigenous predators such as smallmouth bass, channel catfish and walleye.
Chiselmouth were captured at 9 of 9 sites sampled on the
Yakima River, Benton County in 1957/1958 and accounted for
55% of the catch (n = 3,812 of 6,931 total fish) (Patten et al. 1970).
Chiselmouth were captured at 11 of 11 sites on the Yakima River,
Yakima County, in 1957/1958 and accounted for 40% of the catch
(n = 2,797 of 6,992 total fish) (Patten et al. 1970). Chiselmouth were
captured at 11 of 15 sites on the Yakima River, Kittitas County, in
1957/1958 and accounted for 5% of the catch (n = 317 of 6,340 total fish) (Patten et al. 1970). Chiselmouth accounted for 9.6% of
the catch (n = 100 of 1,041 total fish) captured below Prosser Dam,
Benton County, in 1997–1999 (Karp et al. 2002). Chiselmouth accounted for 10.9% of the catch (n = 353 of 3,234 total fish) captured

below Sunnyside Dam in Yakima County in 1997–1999 (Karp et al.
2002). Chiselmouth accounted for < 1% (n = 13 of 3,546 total fish
captured) below Roza Dam, Kittitas County, in 1997–1999. The decline in relative abundance between 1957 and 1997–1999 is probably related to increased numbers of smallmouth bass and channel
catfish occupying the area.
Chiselmouth are rare in the Wenatchee River. Miller and
Schonning (2004, 2005) collected just 2 among 146,163 total fish
(< 0.1%) captured in a salmon smolt trap in 2003 and just 7 among
247,510 total fish (< 0.1%) captured in 2004.
In the Spokane River Basin, chiselmouth comprised < 0.1%
(n = 13 of 29,976) of all fish captured in the Spokane River Arm of
Lake Roosevelt between 1979 and 2002 (Beckman et al. 1985, Peone
et al. 1991; Griffin and Scholz 1992, Scholz 1996, McLellan et al. 1998,
2001b, McLellan and Scholz 2003). In Little Falls Reservoir, chiselmouth comprised 8.2% of the relative abundance (n = 681 of 8,279
total fish) in 1992 (Heaton 1992), and 6.0% of the relative abun-
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Table 10.15.

Chiselmouth distribution in eastern Washington. Records are listed in alphabetical order by county and streams/lakes within that
county. Duplicated records for a given location are arranged by date. UW refers to specimens in University of Washington Fish
Collection. UMMZ refers to specimens in the University of Michigan Museum of Zoology collection. USNM refers to specimens in
the United States National Museum (Smithsonian) collection. RBCM refers to specimen in the Royal British Columbia Museum.
SU / CAS refer to the Stanford University / California Academy of Sciences fish collection. Author name and dates enclosed in
parenthesis behind the museum number refer to the collector and date of collection. (Page 1 of 6.)

County

Location

Reference

Asotin

Grande Ronde River

UMMZ 98733 (Schultz & Bowers, 1932); UW 002446 (Schultz & Bowers, 1932);
Schultz & DeLacy (1935, 1936)

Asotin

Snake River

UMMZ 179452 (Bailey, 1955)

Asotin

Snake River (above Asotin)

Muir (1996)

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1983); Bennett & Shrier (1986, 1987); Bennett et al. (1988a,
1988b, 1991, 1993, 1994, 1995, 1997); Dresser (1996); Muir (1996); Chipps
et al. (1997); Bennett & Seybold (2004, 2005)

Benton

Columbia River (Dalles Reservoir)

Gadomski & Barfoot (1998)

Benton

Columbia River (Hanford Reach)

UW 005263 (Donaldson et al., 1945)

Benton

Columbia River (Hanford Reach)

UW 006073 (Collector unknown, 1946)

Benton

Columbia River (Hanford Reach) @ RKM 557–566

Gray & Dauble (1977)

Benton

Columbia River (Hanford Reach) @ RKM 605–613

Gray & Dauble (1977)

Benton

Columbia River (John Day Reservoir)

Barfoot et al. (2002); Gadomski & Barfoot (2002)

Benton

Columbia River (McNary Reservoir)

Dawley (1996)

Benton

Yakima River

Pearsons et al. (2003a)

Benton

Yakima River (Lower 8 Km)

UW 046738 (USFWS, 1958)

Benton

Yakima River @ Prosser, WA

UW 015422 (Patten, 1957); UW 016721 (Patten, 1961); UW 016747 (Patten,
1961); UW 016750 (Patten, 1961)

Benton

Yakima River @ RKM 00

UW 014585 (Patten, 1958)

Benton

Yakima River @ RKM 08

Patten et al. (1970)

Benton

Yakima River @ RKM 16

Patten et al. (1970)

Benton

Yakima River @ RKM 24

Patten et al. (1970)

Benton

Yakima River @ RKM 32

Patten et al. (1970)

Benton

Yakima River @ RKM 40

Patten et al. (1970)

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ RKM 56

Patten et al. (1970)

Benton

Yakima River @ RKM 64

Patten et al. (1970)

Benton

Yakima River @ Zillah, WA

Schultz & DeLacy (1935, 1936)

Benton

Yakima River (Below Prosser Dam)

Karp et al. (2002)

Chelan

Columbia River (Rock Island Reservoir)

Schultz & DeLacy (1935, 1936); UW 004878 (Robinson, 1939); UW 046727
(USFWS, 1959); UW 046745 (USFWS, 1959); Dell et al. (1975); Burley & Poe
(1994); Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Lake Chelan

Chelan Co. PUD #1 (Date unknown); Viola & Foster (2002)

Chelan

Wenatchee River

USNM 370631 (EPA, 2001)

Chelan

Wenatchee River @ Cashmere

Miller & Schonning (2004); Miller & Schonning (2005)

Chelan

Wenatchee River @ mouth

UMMZ 98646 (Schultz & Bowers, 1932): UW 002367 (Schultz & Bower, 1932)

Chelan

Wenatchee River @ RKM 1

Schultz & DeLacy (1935, 1936)

Columbia

Pataha Creek

Gilbert & Evermann (1895)

Columbia

Snake River (Little Goose Reservoir)

Bennett et al. (1983); Bennett & Seybold (2004, 2005)

Table 10.15 continued on next page
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Table 10.15 continued

Chiselmouth distribution in eastern Washington. (Page 2 of 6.)

County

Location

Reference

Columbia

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983)

Columbia

Touchet River

Schultz & DeLacy (1935, 1936); Mendel et al. (2002)

Columbia

Tucannon River

UMMZ 179462 (Bailey, 1955); DW Kelly Associates (1982); Mongillo &
Hallock (1995)

Columbia

Tucannon River @ US HWY 410

UW 001934 (Schultz & DeLacy, 1931)

Douglas

Columbia River (Chief Joseph Reservoir)

Laumeyer (1972)

Douglas

Columbia River (Rock Island Dam)

See Chelan County

Douglas

Columbia River (Rocky Reach Reservoir)

See Chelan County

Douglas

Columbia River (Wanapum Reservoir)

See Chelan County

Douglas

Columbia River (Wells Reservoir)

Dell et al. (1975); Gangmark & Fulton (1949)

Ferry

Columbia River (Lake Roosevelt)

Earnest et al. (1966); Harper et al. (1981); Nigro et al. (1982, 1983);
Beckman et al. (1985); McLellan et al. (1988); Peone et al. (1991); Burley &
Poe (1994); Scholz (1997); McLellan et al. (1999, 2001); McLellan & Scholz
(2001, 2003); Scofield et al. (2004); WDFW-FWIN (2004, 2005)

Ferry

Curlew Lake

Phillips & Divens (2001)

Ferry

Kettle River (above Cascade Falls)

McLellan & Vail (2005)

Ferry

Kettle River (below Cascade Falls)

McLellan & Vail (2005)

Ferry

Kettle River (below Laurier, WA)

McLellan & Vail (2005)

Franklin

Columbia River (McNary Reservoir)

Dawley (1996)

Franklin

Snake River

Dawley (1996)

Franklin

Snake River (Below Ice Harbor)

UW 018821 (Patten, 1965)

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Garfield

Pataha (i.e., Tucannon) River @ Starbuck, WA

USNM 48077 (Evermann, 1893)

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

See Asotin County

Grant

Columbia River

Dawley (1996)

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1975); Burley & Poe (1994); Brown (1995)

Grant

Crab Creek

UMMZ 95060 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ RKM 1.6 (Beverly, WA)

UW 002006 (Schultz & Erkilla, 1932)

Grant

Lower Crab Creek

Schultz & DeLacy (1935, 1936)

Grant

Moses Lake

Groves (1951)

Kittitas

Yakima River @ RKM 169

Patten et al. (1970)

Kittitas

Yakima River @ RKM 177

Patten et al. (1970)

Kittitas

Yakima River @ RKM 185

Patten et al. (1970)

Kittitas

Yakima River @ RKM 193

Patten et al. (1970)

Kittitas

Yakima River @ RKM 201

Patten et al. (1970)

Kittitas

Yakima River @ RKM 209

Patten et al. (1970)

Kittitas

Yakima River @ RKM 217

Patten et al. (1970)

Kittitas

Yakima River @ RKM 225

Patten et al. (1970)

Table 10.15 continued on next page
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Table 10.15 continued

Chiselmouth distribution in eastern Washington. (Page 3 of 6.)

County

Location

Reference

Kittitas

Yakima River @ RKM 233

Patten et al. (1970)

Kittitas

Yakima River @ RKM 250

Patten et al. (1970)

Kittitas

Yakima River @ RKM 266

Patten et al. (1970)

Kittitas

Yakima River (Roza Dam)

Karp et al. (2002)

Klickitat

Columbia River (Dalles Dam)

Johnsen (1999)

Klickitat

Columbia River (Dalles Reservoir)

See Benton county

Klickitat

Columbia River (John Day Reservoir)

See Benton county

Klickitat

Columbia River (John Day Reservoir) @ RKM 384

UW 018824 (Patten, 1961)

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Lincoln

Crab Creek

Scholz (2003)

Lincoln

Spokane River (Lake Roosevelt)

Beckman et al. (1985); Peone et al. (1991); Griffith & Scholz (1992);
McLellan et al. (1998, 2001b); McLellan & Scholz (2003)

Lincoln

Spokane River (Little Falls Reservoir)

Peden (1987); Heaton (1992); Scholz (2004)

Lincoln

Spring Creek @ RKM 2

Scholz (2000)

Okanogan

Columbia River (Chief Joseph Reservoir)

See Douglas County

Okanogan

Columbia River (Wells Reservoir)

See Douglas County

Okanogan

NesPelem River @ mouth

Laumeyer (1972)

Okanogan

Okanogan River (above McIntyre Dam)

Fisher et al. (2002)

Okanogan

Okanogan River (below McIntyre Dam)

Fisher et al. (2002)

Okanogan

Okanogan River (Osoyoos Lake)

Mongillo & Hallock (1995)

Okanogan

Okanogan River @ Malot, WA

UW 018822 (McPhail, 1964)

Okanogan

Okanogan River @ NesPelem, WA

UW 025837 (McPhail, 1964)

Okanogan

Okanogan River @ Omak, WA

UW 020547 (Brown, 1969)

Okanogan

Palmer Lake

Osborne et al. (2003a); Petersen & Schmuck (2006)

Okanogan

Similkameen River

Beecher & Fernau (1982); Mongillo & Hallock (1995)

Pend Oreille

Clark Fork River (i.e., Pend Oreille River)

Gilbert & Evermann (1895)

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Divens & Osborne (2006)

Skamania

Columbia River

Dawley (1996)

Skamania

Unknown

SU 60010 (Collector unknown, 1938)

Skamania

Unknown

SU 60011 (Collector unknown, 1938)

Skamania

Unknown

SU 60012 (Collector unknown, 1939)

Skamania

Unknown

SU 60013 (Collector unknown, 1939)

Skamania

Unknown

SU 60014 (Collector unknown, 1939)

Skamania

Unknown

SU 60015 (Collector unknown, 1939)

Spokane

California Creek

RBCM 986–00222-1 (Peden, 1986); McLellan (2005)

Spokane

California Creek @ RKM 0.1

Scholz (2005, 2006, 2007); Lee (2005)

Spokane

California Creek @ RKM 1.3

Lee (2005)

Spokane

Deadman Creek

McLellan (2004)

Spokane

Dragoon Creek

McLellan (2003)

Table 10.15 continued on next page
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Table 10.15 continued

Chiselmouth distribution in eastern Washington. (Page 4 of 6.)

County

Location

Reference

Spokane

Latah (Hangman) Creek

UW 002399 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936);
RBCM 986–00219-3 (Peden, 1986); RBCM 986–00235-1 (Peden, 1986);
UMMZ 98690 (Schultz & Bowers, 1932); C’DA Tribe (1993)

Spokane

Latah Creek @ California Creek

Scholz (2005, 2006, 2007)

Spokane

Latah Creek @ N. Kentucky Trails

Scholz (2005, 2006, 2007)

Spokane

Latah Creek @ RKM 0.5

Peden (1987); Lee (2005); Maret (1999)

Spokane

Latah Creek @ RKM 1.6

Lee (2005)

Spokane

Latah Creek @ RKM 12.9

Laumeyer & Maughan (1973)

Spokane

Latah Creek @ RKM 29.4

Lee (2005)

Spokane

Latah Creek @ RKM 34.4

Laumeyer & Maughan (1973)

Spokane

Latah Creek @ RKM 49.9

Lee (2005)

Spokane

Latah Creek @ RKM 52.7

Peden (1987); Lee (2005)

Spokane

Latah Creek @ RKM 62.9

Peden (1987); Laumeyer & Maughan (1973); Lee (2005)

Spokane

Latah Creek @ RKM 68.0

Lee (2005)

Spokane

Latah Creek @ RKM 75.5

Laumeyer & Maughan (1973)

Spokane

Latah Creek @ RKM 76.7

Lee (2005)

Spokane

Latah Creek @ RKM 88.0

Laumeyer & Maughan (1973); Lee (2005)

Spokane

Latah Creek, 4 miles south of Spokane, WA

UMMZ 98690 (Schultz & Bowers, 1932)

Spokane

Little Spokane River

Schultz & DeLacy (1935, 1936); RBCM 986–00214-3 (Peden, 1986);
McLellan (2004)

Spokane

Little Spokane River @ Dartford, WA

UMMZ 98668 (Schultz & Bowers, 1932); UW 002382 (Schultz & Bowers,
1932); UW 017745 (McPhail, 1964)

Spokane

Little Spokane River @ RKM 0–21

Peck (1988); Pfeiffer (1988)

Spokane

Little Spokane River @ RKM 10

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 15.5

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 15.8

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 16.0

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 16.2

Scholz (2003); Schultz & DeLacy (1935, 1936)

Spokane

Little Spokane River @ RKM 21.4

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 25.4

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 26.1

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 26.9

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 59.5

Peden (1987)

Spokane

Little Spokane River @ RKM 61.6

Scholz (2002)

Spokane

Little Spokane River @ RKM 64.5–66.0 (Chain Lake)

Mongillo & Hallock (1995); Polacek & Baldwin (1999)

Spokane

Little Spokane River @ RKM 66.1

Scholz (2000)

Spokane

Little Spokane River (West Branch)

McLellan (2003)

Spokane

Rock Creek (Latah Creek)

Lee (2005); McLellan (2005)

Spokane

Rock Creek @ RKM 0.7 (Latah Creek)

Lee (2005)

Spokane

Rock Creek @ RKM 14.4 (Latah Creek)

Lee (2005)

Spokane

Spokane River

RBCM 986–00218-1 (Peden, 1986); RBCM 986–00237-3 (Peden, 1986)

Spokane

Spokane River (Long Lake Reservoir)

Bennett (1989); Bennett & Hatch (1991); Bennett & Hatch (1991); Mongillo
& Hallock (1995); Osborne et al. (2003b)

Spokane

Spokane River (Monroe St.)

Kleist (1987); McLellan (2004)

Spokane

Spokane River (Nine Mile Reservoir)

Kleist (1987); Peden (1987); Smith & Johnson (1992); Mongillo & Hallock
(1995); McLellan (2003)

Table 10.15 continued on next page
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Table 10.15 continued

Chiselmouth distribution in eastern Washington. (Page 5 of 6.)

County

Location

Reference

Stevens

Chamokane Creek

Navarre (1974)

Stevens

Chamokane Creek

Barber et al. (1988)

Stevens

Chamokane Creek

Scholz et al. (1988)

Stevens

Chamokane Creek

Heaton (1992)

Stevens

Little Chamokane Creek

Crossley (2001)

Stevens

Spokane River (Little Falls Reservoir)

Smith (1992) Also see Lincoln County

Walla Walla

Cottonwood Creek

Pearman (1977)

Walla Walla

Dry Creek

Mendel et al. (2005)

Walla Walla

Dry Creek (middle)

Mendel et al. (2000, 2003)

Walla Walla

Little Walla Walla River

Pearman (1977)

Walla Walla

Little Walla Walla River (East)

Mendel et al. (2003, 2004)

Walla Walla

Mill Creek

Knecht (1976); Mendel et al. (2001, 2002)

Walla Walla

Snake River

Dawley (1996)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Franklin County

Walla Walla

Snake River (Lower monumental Reservoir)

See Columbia County

Walla Walla

Touchet River

Schultz & DeLacy (1935, 1936); Michaelis (1982)

Walla Walla

Touchet River (lower)

Mendel et al. (1999)

Walla Walla

Touchet River (upper)

Mendel et al. (1999)

Walla Walla

Touchet River @ Harvey Shaw Rd.

UW 017802 (McPhail, 1964)

Walla Walla

Touchet River @ Prescott, WA

USNM 131688 ( Streator, 1896); UMMZ 56527 (Dice & Hatt, 1922)

Walla Walla

Unknown

SU 72268 (Collector unknown, date unknown)

Walla Walla

Walla Walla River

Agassiz & Pickering (1850); Schultz & DeLacy (1935, 1936); UMMZ 179481
(Bailey, 1955); Jackson (1975); Mendel et al. (2000); Mendel et al. (2001,
2002, 2003, 2004, 2005)

Walla Walla

Walla Walla River (lower)

Mendel et al. (1999)

Walla Walla

Walla Walla River (upper)

Mendel et al. (1999)

Walla Walla

Walla Walla River @ Wallula, WA

Gilbert & Evermann (1895); Schultz & DeLacy (1935, 1936)

Walla Walla

Yellowhawk Creek

UMMZ 179474 (Bailey, 1955); Pearman (1977)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Whitman

Snake River (Lower Monumental Reservoir)

See Columbia County

Whitman

Palouse River @ Hooper, WA

UW 041299 (Munn, 1992); UW 041298 (Munn, 1992); UW 041250 (Munn, 1996)

Whitman

Palouse River @ RKM 6.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 7.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 18

Maughan et al. (1980); Munn (1993); Schultz & DeLacy (1935, 1936);
Schultz (1932)

Whitman

Palouse River @ RKM 25.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 50.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 63.3

Maughan et al. (1980)

Whitman

Palouse River @ RKM 63.3

Schultz (1932)

Whitman

Palouse River @ RKM 78.2

Maughan et al. (1980)

Whitman

Palouse River (South Fork)

UW 041283 (Munn, 1996)

Whitman

Palouse River (South Fork)

UW 041295 (Munn, 1996)

Whitman

Rock Creek @ RKM 9.3

Maughan et al. (1980); Scholz (2001)

Table 10.15 continued on next page
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Table 10.15 concluded

Chiselmouth distribution in eastern Washington. (Page 6 of 6.)

County

Location

Reference

Whitman

Rock Creek @ RKM 10.0

Porter (2006)

Whitman

Rock Creek @ RKM 11.1

Porter (2006)

Whitman

Union Flat Creek @ RKM 0

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 1

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 9

Havens (1996, 1997)

Yakima

Columbia River

Dawley (1996)

Yakima

Columbia River (Priest Rapids tailrace)

See Grant county

Yakima

Columbia River (Priest Rapids Reservoir)

See Grant county

Yakima

I-82 Pond #2

Divens et al. (2004)

Yakima

I-82 Pond #3

Divens et al. (2004)

Yakima

I-82 Pond #5

Divens et al. (2004)

Yakima

Naches River

USNM 48075 (Evermann, 1893); Gilbert & Evermann (1895)

Yakima

Naches River @ North Yakima, WA

Gilbert & Evermann (1895)

Yakima

Yakima River

UW 016115 (Patten, 1957); UW 014104 (Patten, 1957); UW 014350 (Patten,
1957); UW 015222 (Collector unknown, 1958); UW 015522 (Patten, 1958); UW
015913 (Patten, 1958); UW 015401 (USFWS, 1959); UW 105425 (USFWS, 1959);
UW 016116 (USFWS, 1960); UW 016117 (USFWS, 1960); UW 016118 (USFWS,
1960); USNM 372327 (EPA, 2002); UW 046781 (Patten, date unknown)

Yakima

Yakima River (below Sunnyside Dam)

Karp et al. (2002)

Yakima

Yakima River @ RKM 072

Patten et al. (1970)

Yakima

Yakima River @ RKM 089

Patten et al. (1970)

Yakima

Yakima River @ RKM 097

Patten et al. (1970)

Yakima

Yakima River @ RKM 105

Patten et al. (1970)

Yakima

Yakima River @ RKM 113

Patten et al. (1970)

Yakima

Yakima River @ RKM 120

Patten et al. (1970)

Yakima

Yakima River @ RKM 129

Patten et al. (1970)

Yakima

Yakima River @ RKM 137

Patten et al. (1970)

Yakima

Yakima River @ RKM 145

Patten et al. (1970)

Yakima

Yakima River @ RKM 153

Patten et al. (1970)

Yakima

Yakima River @ RKM 161

Patten et al. (1970)

Yakima

Yakima River @ Sunnyside Dam

Karp et al. (2002)

Yakima

Yakima River @ Zillah, WA

USNM 104703 (Royal, 1930); UW 0011843 (Royal, 1930); UW 001823
(Royal, 1930)

dance (n = 20 of 329 total fish) in 2003 (Scholz 2004). Chiselmouth
abundance(±95% CI) in Little Falls Reservoir was estimated at
36,287 (17,639–90,719) individuals (Heaton 1992). In Long Lake
Reservoir, chiselmouth comprised 3.0% of all fish sampled (n = 274
of 9,275 total fish) in 1988 and 1989 (Bennett and Hatch 1991; Hatch
1991) and 1.6% of all fish sampled (n = 97 of 5,791 total fish) in 2001
(Osborne et al. 2003b). The decline in relative abundance of chiselmouth in Little Falls and Long Lake Reservoir may be attributed
to the introduction of smallmouth bass into Long Lake Reservoir
by WDFW in 1992. In Nine Mile Falls Reservoir, chiselmouth comprised 1.1% of all fish (n = 1 of 91) sampled in 1987 (Kliest 1987) and
1.4% of all fish (n = 18 of 1,291) sampled in 2002 (McLellan 2003).
Chiselmouth were common in two tributaries of the Spokane
River: Little Spokane River and Latah Creek. In the Little Spokane
River, Hartung and Meier (1980) collected 303 among 1,235 total
fish, and Harting and Meier (1995) collected 64 among 559 total

fish. McLellan (2004) collected 52 among 1,393 total fish sampled
at 7 of 21 sites on the Little Spokane River. Four were present
among 51 collected in a WDFW gill net survey of Chain Lake in 1999
(Polacek and Baldwin 1999). Chain Lake is an enlargement of the
Little Spokane River.
Chiselmouth also comprised 19 of 4,658 total fish collected in
4 of 23 reaches sampled in Dragoon Creek, 1 of 2,197 total fish collected at 1 of 13 reaches sampled in West Dragoon Creek, and 11 of
4,484 total fish collected in 2 of 21 reaches sampled in Deadman
Creek (McLellan 2003, 2004). These streams were tributaries of the
Little Spokane River.
In Latah Creek, chiselmouth, 30–280 mm TL, comprised 10.7%
(137 of 1,278 total fish sampled) at 9 of 18 sites throughout Latah
(Hangman) Creek (Lee 2005). Chiselmouth comprised 0.7% (8 of
1,131 total fish sampled) at 2 of 6 sites sampled in Rock Creek (RKM
0.7 and 14.0) and 2.7% (27 of 968 total fish sampled) at 2 of 8 sites
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sampled in California Creek (RKM 0.1 and 1.3) (Lee 2005). Rock
and California creeks are tributaries of Latah Creek (Lee 2005).
Chiselmouth have not been collected in the Pend Oreille River,
Washington (Bennet and Lites 1991; Ashe and Scholz 1992; McLellan
2001; Geist et al. 2004; Scholz et al. 2005) except by Osborne and Divens
(2011). I suspect that this specimen was a misidentified peamouth
because peamouth are common throughout the Pend Oreille River
in Washington and Idaho and no chiselmouth has been reported in
the Pend Oreille or Clark Fork River in Idaho (Simpson and Wallace
1982) or in the Clark Fork, Flathead, Bitterroot or Big Blackfoot rivers,
Montana (Brandon 1971; Horton and Johnson 1996).
Chiselmouth have been reported in the Palouse River from sites
below Palouse Falls (at RKM 10) to 78.2 km above the mouth (Schultz
and DeLacy 1935/1936, Maughan et al. 1980) and the lower reaches at
some of its primary tributaries e.g., Rock Creek (below Towell Falls)
(Porter 2006) and Union Flat Creek to RKM 8.7 (Havens 1996, 1997). In
the Palouse River below Palouse Falls chiselmouth were relatively abun-
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dant, accounting for 366 of 614 total fish (59.6%) collected by Ashe et
al. (1995).
Chiselmouth also occur throughout the Walla Walla Basin
in the Walla Walla River, Touchet River, Yellowhawk Creek,
Cottonwood Creek, Mill Creek, and Dry Creek (Agassiz and
Pickering 1850; Gilbert and Evermann 1895; Schultz and DeLacy
1935/1936; Michealis, 1972; Jackson 1975; Knecht 1976; Pearmann
1977b; Mendel et al. 1999, 2000, 2001, 2002, 2003, 2004, 2005,
2006). Chiselmouth were also reported from the Tucannon
River, tributary of the Snake River, Columbia and Grant counties
(Mongillio and Hallock 1985).
Chiselmouth also occupy Lake Chelan in Chelan County
(Viola and Foster 2002) and Palmer Lake in Okanogan County.
In 2005, chiselmouth, 212–225 mm TL, comprised 0.2% (n = 7 of
2,522) of all fish captured in Palmer Lake (Petersen and Schmuck
2006).
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Family Cyprinidae: Carps and Minnows

GOLDFISH
Carassius auratus (Linnaeus, 1758)
Primary Identification

Confirming Characteristics

1.

Long dorsal fin with 15–18, usually 17, rays.

1.

2.

First ray of dorsal and anal fins have stout spines, with
serrated (saw-toothed) posterior edges.

3.

No maxillary barbels.

4.

Goldfish have very large scales, 26–30 in lateral series.

Goldfish are highly variable in color, ranging from
blood red, to brilliant orange, to gold, to olive-green,
to mottled white-orange calico colors. Wydoski and
Whitney (1979) noted that in the wild, goldfish usually
revert to olive-green or melanistic coloration because
the brightly colored ones are eaten by piscivorous fish
or birds. However, in many of the lakes in eastern
Washington where wild goldfish occur, most individuals have retained their brilliant colors.

Figure 10.10 Goldfish. Clear Lake, Spokane County.

Similar Species
1.

Common Name(s)
Goldfish (AFS name), Golden carp.

Carp: Like goldfish, carp have a long dorsal fin (18–20
rays) and spinous 1st dorsal and anal rays, but are distinguished by the presence of two pairs of maxillary barbels.

2.

Minnows (Cyprinidae): All other cyprinids have short
dorsal fins (= 12 rays) and 1st dorsal and anal ray is not
spinous.

3.

Suckers (Catostomidae): Suckers have subterminal
mouths, with big fleshy lips covered by papillae.

Systematic Notes
Goldfish were first described as Cyprinus auratus by Linnaeus
(1758: 222). Günther (1868: 32) recognized that goldfish shared
more characters with eastern European Crucian Carp (Carassius
carassius) than Asian carp (Cyprinus carpio) and placed it in the
genus Carassius. He first used the name Carassius auratus which
has stuck to the present time. Goldfish hybridize readily with both
Crucian carp and Asian (common) carp, producing fertile offspring with intermediate characters (Scott and Crossman 1973).

Etymology
Carassius: Latinization of vernacular names Karausche or Karass applied to native eastern European Crucian carp (Carassius carassius).

Scientific Synonyms
Cyprinus auratus

Linnaeus (1758: 322) original description.

auratus: (L.) Golden or gilded.

Carassius auratus (Linnaeus)

Günther (1868: 32); Jordan and Gilbert (1885: 253); Jordan and Evermann
(1896: 201); Schultz and DeLacy (1935/1936: 378); Schultz (1936: 145);
Simon and Simon (1939: 52); Chapman (1942: 12); Simon (1951: 68);
Troutman et al. (1957: 286); Carl, Clemens and Lindsey (1959: 102);

Pronunciation
Carassius - Căr-ăs-si-us
auratus - aur-at-us
A. T. Scholz
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Bailey et al. (1960: 13); LaRivers (1962: 454; 1994: 454); Bailey et al.
(1970: 19); Baxter and Simon (1970: 53); Scott and Crossman (1973: 389);
Eddy and Underhill (1974: 222); Moyle (1976: 204; 2003: 170); Wydoski
and Whitney (1979: 78; 2003: 120); Lee et al. (1980: 147), Robins et
al. (1980: 21); Phillips et al. (1982: 111); Becker (1983: 428); McGinnis
(1984: 88); Sigler and Sigler (1987: 151); Sublette et al. (1990: 98); Baxter
and Stone (1996: 58); Sigler and Sigler (1996: 66).

Carrassius auratus

Brown (1971: 77); Holton and Johnson (1996: 28).

Carrassius auratus (Linnaeus, 1758)

Robins et al. (1991: 19), Nelson et al. (2004: 68); Scholz and
McLellan (2009: 61; 2010: 109).

Distribution and Stock Status
Goldfish are native to Asia and Eurasia, where artificial breeding and
pond culture began as early as 960 A.D. by the Chinese Royal Court.
By 1000 A.D. they had become popular household pets. They were
introduced to Japan sometime between 1502 and 1748, to Europe in the

late 17th or early 18th century, and to North America in the 1870s or
1880s. They were introduced to Washington and Idaho in 1878, when
the United States Fish Commission began to supply applicants who
wanted them for decorative ponds. Goldfish escaped from these ponds
and became established in natural waters. Additional goldfish introductions resulted from unauthorized releases of pets into Washington
waters by well meaning people who, tired of caring for them, thought
it would be more humane to release them in the wild rather than kill
them. Goldfish have also been intentionally (and illegally) introduced
as forage for warm water sport fish by so called “bucket biologists”.
I have observed enterprising children from Medical Lake (Spokane
County) collect large wild goldfish from nearby Silver Lake, place
them in buckets on a coaster wagon and cart them into town where
they sold them door to door. At the end of the day the unsold fish
were deposited in Medical Lake. Wild goldfish were apparently not
established in Washington waters in 1902 (Doane 1902) but were reported in 1931 (Schultz and DeLacy 1935/1936, Schultz 1936). By 1942,
they were established in Lake Washington near Seattle (Wydoski and
Whitney 1979) and Moses Lake in eastern Washington (Chapman
1942; Groves 1951). Since then large populations became established
in Clear and Medical lakes (Spokane County), and Jump Off Joe Lake
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Family Cyprinidae: Carps and Minnows

Table 10.16

Goldfish distribution in eastern Washington. Records are listed in alphabetical order with county and location within
county. Duplicated records for a given location are arranged by date.

County

Location

Reference

Benton

Columbia River (John Day Reservoir)

Barfoot et al. (2002)

Douglas

Rock Island Pond #2

Jackson (1990)

Franklin

Scooteney Reservoir

WDFW-FWIN (2007)

Grant

Moses Lake

Groves (1951); Schultz & DeLacy (1935, 1936)

Klickitat

Columbia River

Schultz & DeLacy (1935, 1936)

Okanogan

Conconully Lake

WDFW (1990)

Pend Oreille

Pend Oreille River (Box canyon Reservoir)

Bennett & Liter (1991)

Skamania

Columbia River

Dawley (1996)

Spokane

Amber Lake

Krival (1982)

Spokane

Clear Lake

Nielson (1977); Duff et al. (1981); Krival (1983); Scholz (1998); Phillips &
Divens (2000); Phillips et al. (2000); Moan & Scholz (2005); Scholz (2007)

Spokane

Fish Lake

Duff et al. (1981); Krival (1982); Vail et al. (2001)

Spokane

Meadow Lake

Peck (1991)

Spokane

Medical Lake

Mires et al. (1981); Soltero et al. (1981); Knapp & Soltero (1983);
McKee (1983); Uehera et al. (1984); Scholz et al. (1985); Knapp (1986);
Anderson (1987); Uehara (1987); Geist (1987); Geist et al. (1993)

Spokane

Silver Lake

Duff et al. (1981); EWU/ WDFW (2000); Peck (1991); Scholz (2005);
WDFW (1999)

Spokane

West Medical

Duff et al. (1981)

Spokane

West Medical

Krival (1982); Peck (1994)

Spokane

William Lake

Duff et al. (1981)

Spokane

William Lake

Vail et al. (2001)

Stevens

Jumpoff Joe L.

Divens & Philips (1999); Duff et al. (1981); Krival (1982); Nielsen (1977)

Stevens

Waitts Lake

Nielsen (1977)

(Stevens County). During the early 1980s, the population in Clear
Lake numbered more than 1 million goldfish, but by 2011 goldfish had
all but disappeared from Clear Lake. No goldfish were collected in a
sample of 315 total fish collected during electrofishing surveys. Smaller
numbers have been collected in Amber, Down’s, Liberty and Newman
lakes (Spokane County) and Spokane River (Lincoln and Stevens
Counties). They have also occasionally been reported in Fish, Meadow
and West Medical lakes, Spokane County.
At most locations where goldfish are observed they are caught incidentally. For example, at Scooteney Reservoir, Franklin County no
goldfish were captured among 2,900 fish collected during Fall Walleye
Index Netting (FWIN) surveys conducted by WDFW in 2002 to 2005
(WDFW-FWIN 2003, 2004, 2005, 2006), but one goldfish was cap-

tured amongst 422 total fish surveyed in fall of 2006 (WDFW-FWIN
2007). In another example, Bennett and Liter (1991) reported 1 goldfish
among 29,213 fish encountered in Box Canyon Reservoir, Pend Oreille
River in surveys conducted in 1989 and 1990. In Silver Lake, Spokane
County, 9 goldfish, 264–368 mm TL, were among 1,807 total fish captured in 1999, 26 goldfish were among 4,650 total fish captured there
in the spring of 2000 (Scholz 2001).
Wild goldfish also rarely occur in the Snake River Basin, Idaho
(Simpson and Wallace 1982), Missouri and Bitterroot River Basins,
Montana (Holton and Johnson 1996), Wyoming (Baxter and Stone
1995), Columbia and Fraser river basins, British Columbia (Scott
and Crossman 1973) and Athabasca River Basin, Alberta (Paetz and
Nelson 1968).
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LAKE CHUB
Couesius plumbeus (Agassiz, 1850)
Primary Identification

Confirming Characteristics

1.

Maxillary barbels small, threadlike, slightly in front of
the corner of the mouth.

1.

Large eyes.

2.

Lateral line complete with slight downward curve.

2.

Caudal peduncle long and slender.

3.

3.

A single dark mid-lateral stripe is present along the entire
length of the body in individuals < 50 mm, but becomes indistinct on the posterior half of the body individuals > 50 mm.

4.

Anal fin origin is underneath posterior insertion of the
dorsal fin.

5.

Pelvic fin origin usually slightly in front of, or underneath, anterior insertion of dorsal fin.

Color is leaden silvery on sides, lighter below, with
darker mid-lateral band. Spawning males in eastern
portion of range are said to develop red or orange spots
on base of pectoral, pelvic, and anal fins and at corners
of mouth but those west of the Continental Divide apparently do not (McPhail and Lindsey 1970). Both sexes
develop small nuptial tubercles on head and nape, on
breast from anterior of pectoral fins to brachial region,
and on rays of pelvic fins.

Figure 10.12

Lake chub. Photo courtesy of the University of Michigan, Museum of Zoology.

Similar Species

Systematic Notes

1.

Minnows (Cyprinidae): Lake chub are most similar to tui
chub. The two species are distinguished by the relative thickness of their caudal peduncle. It is relatively thick in tui chub
and relatively narrow in lake chub. Also, lake chub have
terminal mouths, whereas tui chub have oblique mouths.

2.

Peamouth: Lake chub have one large stripe. Peamouth have two.

Etymology
Couesius: Latinized name to honor of American ornithologist and
naturalist, Dr. Elliot Coues.
plumbeus: G. Lead colored.

Pronunciation
Couesius - coues-i-us(cows-ē-us)
plumbeus - plum-be-us

Common Name(s)
Lake chub (AFS name), chub minnow, creek chub, northern chub.
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Lake chub from Lake Superior were first described as Gobio plumbeus
by Agassiz (1850:366). Lake chub exhibits morphological variability
across its wide range. This resulted in taxonomic confusion when
each variant was described as a distinctive species and many were
even placed in different genera, notably Hybopsis, Leucosomus and
Nocomis. For example, Girard (1856:189) called lake chub collected
from the upper Missouri River Basin Leucosomus dissimilis. Later
investigators classified other specimens collected from that area in
the genus Couesius but used the specific epithet dissimilis, ascribing the name to Girard. Jordan (1894) described a specimen collected from the headwaters of the Fraser River, British Columbia
as Couesius greeni, noting that it was related to Couesius plumbeus
of the upper Missouri and Lake Superior but differing from it in a
number of characters (particularly size of scales). Many different
names were assigned. Some of the more pertinent to northwest fish
collections and publications are listed in the synonymy below.
Eventually, taxonomists recognized that this variety of names represented a single species and gradually began to merge them. For example, Schultz (1942:23) recognized that Couesius dissimilis specimens he
had identified from the waters of Glacier National Park, Montana were
the same as Lake chub specimens he had previously collected from
Lake Pend Oreille, Idaho and identified as Couesius greeni (Schultz
1936:148); so he synonymized the two species calling them both C.
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dissimilis (Girard) because Girard’s name, being older than Jordan’s,
took priority. This process continued until all the names were finally
merged with Couesius plumbeus. However, because regional variability
was evident, three subspecies were generally recognized C. p. greeni
from the Fraser and Columbia Systems; C. p. dissimilis from the upper
Mississippi, Missouri and Platte River Basins and Lake Superior; and
C. p. plumbeus from the Atlantic Seaboard, through the lower Great
Lakes and Hudson’s Bay, to the Mckenzie Delta. Subspecies designations were questioned by Lindsey (1956:759), placing their status in
doubt. At present the AFS Committee on Names of Fishes does not
recognize any subspecies (Robins et al. 1991, Nelson et al. 2004).
Bailey (1951) merged Couesius with Hybopsis and this change
was adopted by the AFS Committee on Names of Fishes in their
second edition of Common and Scientific Names of Fishes of
the United States and Canada. For about 10 years the lake chub
was called Hybopsis plumbea (Bailey et al. 1960). After further
consideration the committee reversed its decision; again placing the Lake Chub back in the monotypic genus Couesius in the
3rd edition (Bailey et al. 1970:68), where it has remained in the
4th (Robins et al. 1980), 5th (Robins et al. 1991), and 6th (Nelson
et al. 2004) editions.

Scientific Synonyms
Gobio plumbeus

Agassiz (1850: 366), original description.

Leucosomus plumbeus (Agassiz)
Girard (1856: 189).

Couesius greeni sp. nov.
Jordan (1894: 313).

Couesius greeni (Jordan)

Gilbert and Evermann (1895: 44); Jordan and Evermann (1896–
1900: 324); Evermann and Goldsborough (1907: 98); Jordan et
al. (1930: 137); Schultz (1936).

Leucosomus dissimilis sp. nov.
Girard (1856: 189).

Couesius dissimilis (Girard)

Jordan and Gilbert (1883: 2118); Eigenmann (1895: 111); Jordan
and Evermann (1896–1900: 324); Henshall (1906: 4); Evermann
and Goldsborough (1907: 97); Whitehouse (1919: 53); Jordan et
al. (1930: 137); Schultz (1942).

Couesius plumbeus (Agassiz)

Jordan and Evermann (1896–1900: 323); Evermann and
Goldsborough (1907: 97–98); Jordan, Evermann and Clark
(1930: 136); Dymond (1936: 69); Bailey et al. (1970: 19); Baxter
and Simon (1970:60); McPhail and Lindsey (1970: 243); Scott
and Crossman (1973: 401); Beecher and Beecher (1979: 175);
Wydoski and Whitney (1979: 90; 2003: 121); Lee et al. (1980: 150);
Robins et al. (1980: 21); Simpson and Wallace (1982: 20); Nelson
and Paetz (1992: 124); Baxter and Stone (1995: 60).

Couesius plumbeus (Agassiz, 1850)

Robins et al. (1991: 21); Nelson et al. (2004: 68); Mecklenburg et
al. (2002: 141); Scholz and McLellan (2009: 63; 2010: 111).

Couesius plumbeus

Brown (1971:92); Holton and Johnson (1996).

Couesius plumbeus dissimilis (Girard)

Simon and Simon (1939:51); Simon (1946:71).

Ceratichthys plumbeus
Günther (1868: 176).

Nocomis milneri sp. nov.
Jordan (1877: 64).

Ceratichthys milneri (Jordan)
Jordan (1880: 307).

Nocomis milneri (Jordan)
Cope (1878: 784).

Hybopsis plumbea

Bailey et al. (1960: 14).

Distribution and Stock Status
The lake chub is dispersed across the northern United States and Canada
between the Atlantic and the Pacific coasts, north to the Arctic Ocean and
interior of Alaska. McPhail and Lindsey (1970) thought that their wide
distribution was related to their presence in four glacial refugia during
the last ice age. Those present in the Beringia refuge expanded in Alaska.
Those present in the refuge along the Pacific Coast were thought to have
expanded northward along the Columbia and Fraser River corridors,
crossed over to the Peace River (McKenzie River Basin) and became
distributed throughout northern British Columbia, Alberta, Montana,
Northwest Territory and Yukon Territory. Those surviving in the
Mississippi Refuge expanded northward along the Mississippi, Missouri
and Platte River Drainages and are currently widely distributed in
Wyoming, Montana, Southern Alberta, Saskatchewan and western Great
Lakes. Small relict populations still occur in Colorado, Nebraska, North
Dakota, South Dakota and Iowa. Lake chub surviving in the Atlantic
Refuge expanded along the St. Lawrence River into the eastern Great
Lakes Region, north to Hudson’s Bay and along the Hudson and Delaware
River Basins. They occur along the international border in all of the eastern and midwestern states and eastern and central Canadian provinces.
Lake chub were not discovered in Washington until 1978 when
117 specimens were collected at Bonaparte Lake, Okanogan River
Basin (Beecher and Beecher 1979). Their distribution in Washington
is reported in Table 10.17 and shown in Figure 10.13. An unreported
collection event actually occurred prior to that date, in 1950, when 9
specimens were sampled from Twin Lakes, Snohomish County and
placed in the University of Washington Fish Collection (UW 12531).
Apparently, the population in Twin Lakes was extirpated because
none have been found since. A single lake chub was collected among
53,552 total fish sampled in Box Canyon Reservoir of the Pend Oreille
River (Ashe and Scholz 1992). A lake chub was also collected in Cedar
Lake (Pend Oreille County), Washington in 2001 by Hallock and
Mongillo (WDFW). Specimens that were collected in the Yakima and
Snake River sub-basins were recently sent to EWU for confirmation
In Idaho, lake chub were collected in Pend Oreille Lake (Schultz
1936) and Kootenai River Basin (Simpson and Wallace 1982). In
Montana, it occurs throughout most of the Missouri River Basin
but not in the Kootenai or Clark Fork/Flathead River Basins
(Holton and Johnson 1996). In British Columbia, lake chub occurs at the following locations in the Columbia Basin: Okanogan,
Similkameen, Kettle and Kootenay Rivers. It occurs also throughout most of the Fraser River and Peace River Basins.
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Figure 10.13

Lake chub distribution in eastern Washington.

Table 10.17

Lake chub distribution in eastern Washington. Records are listed in alphabetical order by counties, then lakes/rivers.
Duplicated records for a given location are arranged by date. INHS refers to the Indiana Natural History Survey fish collection. UW refers to University of Washington fish collection. Author name and dates enclosed in parentheses behind the
museum number refer to the collector and date of collection.

County

Location

Reference

Ferry

Kettle River

McLellan & Vail (1994)

Okanogan

Alta Lake

Robe (1977)

Okanogan

Bonaparte lake

UW 026922 (Beecher & Beecher, 1978); Mongillo & Hallock (1995)

Okanogan

Little Beaver Lake

WDFW Region 2, Lake rehabilitation record (1980)

Pend Oreille

Cedar lake

Hallock & Mongillo (2001)

Pend Oreille

Pend Oreille River

Gilbert & Evermann (1894)

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Ashe & Scholz (1992)

Idaho

Snake River (W. of Bruneau, ID)

INHS 88122 (J. Meyer, 1973)

BC

Kootenay Lake

Evermann & Goldsborough (1907)

BC

Kootenay Lake

Dymond (1936)

BC

Okanogan River (above McIntyre Dam)

Fisher et al. (2002)
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CARP
Cyprinus carpio Linneaus, 1758
Primary Identification

Confirming Characteristics

1.

Long dorsal fin with 18–20 rays.

1.

2.

First dorsal and anal rays have stout spine with serrated
(saw-toothed) posterior edges.

Carp typically have large scales, usually 35–39 in lateral
line row.

2.

3.

Two large, fleshy maxillary barbels on each upper jaw.

4.

Short anal fin (always 5 rays).

“Mirror carp” have enlarged scales, scattered over body
with intervening patches of naked skin.“Leather carp” lack
scales, except for maybe one row along the dorsal midline
below the dorsal fin.

3.

Nuptial tubercles present on both sexes during spawning season, small and scattered over body.

Figure 10.14

Carp, Sprague Lake, Adams and Lincoln counties, WA. Inset shows details of two barbels on upper jaw.

Similar Species
1.

Goldfish: Like carp, goldfish have 18–20 dorsal rays and
first dorsal and anal fin rays are spiny, but they lack maxillary barbels.

2.

Minnows (Cyprinidae): All other Cyprinids have ≤ 12
dorsal rays

3.

Suckers (Catostomidae): Suckers have subterminal or
inferior mouths, with fleshy lips covered by papillae.

Common Name(s)
Common carp (AFS name), carp, Asiatic carp, German carp,
mirror carp, leather carp. Crucian carp is another name for the
karauche (or karass) of Germany which is a different species
(Carassius carassius). Koi are common carp that are, in Japan, selectively bred to accentuate certain decorative characters such as
calico coloration or enlarged fins for raising in ornamental ponds.

Systematic Notes

Etymology
Cyprinus - An ancient Greek common name for the carp. The
Greek and Latin root Cypr(i) means lovely and refers to Aphrodite
or Venus, Goddess of Love. The name was given to carp in reference to its great fecundity.
carpio – Latinized form of carp. Carp is a Greek root for fruit,
which may be an indirect reference to its enlarged ovaries during
the spawning season.

Pronunciation
Cyprinus - Cyp-rin-us
carpio - carp-i-o (carp-ē-ō)

First described from specimens collected in China as Cyprinus carpio by Linneaus (1758:320). The carp is easily identified and has
been called by this name ever since. Goode (1888:416) noted that
Karausche or Crucian carp (Carassius carassius) routinely hybridized with the common carp (Cyprinus carpio) in Germany and
produced fertile offspring which were then backcrossed with parent Cyprinus carpio. This may have produced hybrid vigor which
could account for the extraordinary survival of “German carp”
when they were introduced into the waters of North America.
Mirror carp are common carp that have lost most of their scales.
Remaining scales become enlarged and scattered over the body,
separated by patches of naked skin. Leather carp are common carp
that have lost all their scales except for maybe a few saddle-like
patches below the dorsal fin. There was speculation in the old literature that these two forms were genetically distinct from common
carp. It now seems clear that this is not the case. Rather, carp tend
to loose some of their scales as they age, which is probably related
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to their intense mating activity when they splash around over rock
and rubble in shallow water. This activity dislodges scales.

Scientific Synonyms
Cyprinus carpio

Linnaeus (1758: 322), original description.

Cyprinus carpio Linnaeus

Schultz and DeLacy (1935: 377); Dyson (1936: 67); Schultz
(1936: 145); Simon and Simon (1939: 53); Carl and Clemens
(1948: 70); Groves (1951: 15,20); Simon (1951: 67); Dymond
(1955: 543); Trautman (1957: 283); Carl et al (1959: 100); Symington
(1959: 18); Sigler and Miller (1963: 65); Bailey et al. (1960: 13); Bailey
et al. (1970: 19); Baxter and Simon (1970: 51); Patten et al. (1970: 6);
Scott and Crossman (1973: 407); Eddy and Underhill (1974: 217);
Moyle (1976: 207; 2002: 172); Wydoski and Whitney (1979: 76;
2003: 125); Lee et al. (1980: 152); Robins et al. (1980: 21); Simpson
and Wallace (1982: 20); Sigler and Sigler (1987: 155); Phillips et al.
(1982: 110); Becker (1983: 419); Sublette et al. (1990: 109); Baxter
and Stone (1995: 66).

Cyprinus carpio (L.)

Jordan and Gilbert (1883: 254); Jordan and Evermann (1896–
1900: 201); Doane (1902: 76).

Cyprinus carpio, Linneaus 1758

LaRivers (1962: 488; 1994: 488); Robins et al. (1991: 20); Sigler
and Sigler (1996: 70); Nelson et al. (2004: 69); Scholz and
McLellan (2009: 65; 2010: 113).

Cyprinus carpio

Keil (1928: 125); Chapman (1942: 11); Brown (1971: 75); Holton
and Johnson (1996: 27).

Distribution and Stock Status
The common carp was originally indigenous to temperate regions
of Asia and introduced to Europe during the crusades. Asian carp
from Germany were distributed throughout the United States and
Canada by United States Fish Commission between 1877 and 1896.
Shipments were sent separately to Washington and Idaho each
year from 1882 to 1896. Eventually, carp became established in each
state. In eastern Washington they spread throughout the Columbia
River Basin and entered southern British Columbia in about 1917,
using the Okanogan River as a migration corridor (Carl et al., 1967,
McCrimmon, 1968). Today they are widespread throughout eastern Washington. Comparatively fewer carp are found in the panhandle region of Idaho (Simpson and Wallace, 1982), where they
are apparently confined to portions of the Palouse (Maughan et
al., 1978) and Latah (Hangman) Creek drainages (Laumeyer and
Maughan, 1973). Carp are not reported from the Columbia River
headwater tributaries in either Montana (Brown 1971, Holton and
Johnson 1996) or Wyoming (Baxter and Stone 1995).
Carp are widely distributed in the Columbia mainstem from
below Bonneville Dam to Lake Roosevelt. Their distribution is recorded in Figure 10.15 and Table 10.18. Pfeifer et al. (2001) reported
630 carp among 4,044 fish collected in Priest Rapids Reservoir/tailrace and 9 carp among 54,009 total fish collected in the Wanapum
Reservoir/tailrace by electrofishing, gill netting, beach seining set
lining and minnow trapping in 1999.
664

Their relative abundance in the mid Columbia region was reported
by Burley and Poe (1994) and ranged from 0.7 to 2.9% (Table 10.19).
The relative abundance of carp in Chief Joseph (Rufus Woods)
Reservoir was 1.1% (n = 3 of 263 total fish) in 1972 (Laumeyer 1972)
and 1.1% (n = 84 of 7,460 total fish) in 2001 (Beeman et al. 2003;
Godamski et al. 2004). Their relative abundance in Lake Roosevelt
was 1.8% (n = 3,181 in 180,588 total fish) in sampling conducted
between 1949 and 2006 (Gangmark and Fulton 1949; Earnest et
al. 1966; Fulton and Laird 1967; Stober et al. 1977; Harper et al.
1981; Nigro et al. 1982, 1983; Beckman et al. 1985; Peone et al. 1991;
Griffith and McDowel 1996; Underwood and Shields 1996, 1997;
Underwood et al. 1997; Scholz 1996, 1997, 2007; Chichosz et al.
1997, 1999; McLellan et al. 1998, 1999, 2000, 2001, 2004, 2005, 2006,
2007; Baldwin and Polacek 2002; McLellan and Scholz 2002, 2003;
Lee et al. 2003, 2006; Scofield et al. 2004; WDFW-FWIN 2003, 2004,
2005, 2006, 2007). In Lake Roosevelt I frequently observed numerous small carp but rarely any big ones. I suspect that walleye eat
them at a young age, thereby preventing them from attaining large
sizes. I have observed numerous young carp with what I believe are
walleye bite marks in Lake Roosevelt.
In the Snake River, 256 carp were among 3,869 total fish collected in Ice Harbor Reservoir (6.6%), 187 carp were among
4,702 total fish collected in Lower Monumental Reservoir (4.0%),
1,057 carp were among 40,598 total fish collected in Little Goose
Reservoir (2.6%), and 120 carp were among 3,290 total fish collected
from Lower Granite Reservoir (3.9%) in 1979 and 1980 (Bennett
et al. 1983). In Lower Granite Reservoir, from 1985–1995, carp accounted for approximately 1.0% of the relative abundance (n = 1,416
of 148,548 total fish) (Bennett and Shrier 1986/1987; Bennett et al.
1988, 1991, 1993, 1994, 1995, 1997). In 2004 and 2005 carp accounted
for approximately 0.4% of the relative abundance of all fish (n = 132
of 35,664) captured in Lower Granite Reservoir and 0.1% of the relative abundance of all fish (n = 13 of 19,953) in Little Goose Reservoir
(Bennett and Seybold 2004, 2005). Duff et al. (1981) reported that
118 anglers had harvested 2 carp in Lower Granite Reservoir.
In the Yakima River Basin, carp accounted for 4.3% of the relative abundance of all fish (n = 1,483 of 35,733) captured throughout the
Yakima mainstem in 1957 and 1958 (Patten et al. 1970). Of these 1,026
of them were sampled at 9 of 9 sites in Benton County (RKM 0–68),
451 were captured at 10 of 11 sites sampled in Yakima County (RKM
72–111), and 6 were captured at 1 of 15 sites sampled in Kittitas County
(RKM 169–278). Carp did not occur above RKM 169. Good numbers
of carp were captured between RKM 72 and 89. This reach had slower
velocity and high summer temperatures that native cyprinids did not
tolerate well. In 1997–1999, 140 carp were among 1,041 fish captured
below Prosser Dam, Benton County, 40 were among 3,234 fish captured below Sunnyside Dam, Yakima County, and 12 were among 3,542
fish captured below Rosa Dam, Kittitas County (Karp et al. 2002).
In the mid Columbia region, carp occur throughout Crab Creek
but they are apparently not present in the Wenatchee, Entiat, or
Methow rivers. They are present throughout the Okanogan River
and in the Similkameen River.
In the Spokane River Basin carp are present in the Spokane
Arm of Lake Roosevelt where 295, 58–850 mm TL, were among a
total of 29,976 fish (1.0%) sampled between 1963 and 2002 (Earnest
1966, Beckman et al. 1985; Peone et al. 1991; Griffith and Scholz 1992;
Thatcher et al. 1993; Underwood and Shields 1996; Underwood et al.
1997; Scholz 1996, 1997; Chichoz et al. 1997; McLellan et al. 1998, 1999,
2001; Miller 2001; McLellan and Scholz 2002, 2003). Carp, 41–715 mm
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Carp distribution in eastern Washington.

TL, accounted for 1.2% of the relative abundance of all fish captured
in Little Falls Reservoir (n = 102 of 8,721 total fish sampled) in 1992
(Heaton 1992) and 1.2% of the relative abundance (n = 4 of 329, 555–
743 mm TL) in 2003 (Scholz 2004). Carp, 77–975 mm TL, accounted
for approximately 1.6% of the relative abundance of all fish (n = 92
of 5,791 fish) captured in Long Lake Reservoir in 2001(Osborne et
al. 2003). Carp have also been reported in the Little Spokane River.
Carp occur in the Colville and Kettle rivers but have not been
reported in the Pend Oreille River.
In southeastern Washington, carp occur in the Walla Walla
River and the lower reaches of several of its tributaries, most notably the Touchet River. Carp also occur throughout the Palouse
River and its tributaries, particularly Rock Creek, in Whitman
County and Cow Creek in Adams/Lincoln counties.
A commercial fishery was operated for carp in Moses Lake (Grant
County), Banks Lake (Grant County), Sprague Lake, Long Lake
(Spokane River, Spokane River) and lower Columbia River from the
1930’s to 1970’s (Graves 1951,Wydoski and Whitney 1979). Catches
ranged from 1,267,000 pounds in 1969 to 131,500 pounds in 1977. These

fisheries have since have discontinued. Following the rotenone treatment in October 1985, no carp were among 418, 1,098 and 5,086 fish
sampled in Sprague Lake in 1986, 1987, and 1989. Apparently some of
the carp survived the rotenone treatment and re-colonized Sprague
Lake. Since 1998, carp have returned to Sprague Lake with a vengeance
(Table 10.20). In 1999, an estimated sport harvest of 256 carp was made
by 16,937 anglers who fished Sprague Lake (Taylor 2000). This prompted
the WDFW to conduct a second rehabilitation at Sprague Lake in 2007.
At Moses Lake, Grant County, relative abundance of carp has
been monitored since 1978 (Table 10.21). In the fall of 1999, carp
comprised 3% by the number of all fish sampled (n = 156 of 5,136
total fish) but 37.5% of the total fish biomass (573 kg of 1,525 kg)
(Burgess 2000). In the spring of 2000, carp comprised 16.1% of all
fish sampled (n = 499 out of 3,140 total fish) but 73% of the total fish
biomass (1,754 kg of 2,391 kg) (Burgess 2000).
At Banks Lake, Grant County, relative abundance of carp has
been has been monitored since 2000 (Table 10.22). At Banks Lake
in 2000 carp comprised 5.2% by number (n = 150 of 2,896 total fish)
but 35% by biomass (321.81 kg out of 920.8 kg) (Woller et al. 2003).
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Table 10.18

Distribution of carp in eastern Washington. Records are listed in alphabetical order by county and locations within counties. Duplicated records for a given location are arranged by date. UW refers to specimen in University of Washington Fish
Collection. UMMZ refers to specimens in the University of Michigan Museum of Zoology collection. USNM refers to specimens in the United States National Museum (Smithsonian) collection. RBCM refers to specimen in the Royal British Columbia
Museum. SU / CAS refer to the Stanford University / California Academy of Sciences fish collection. AC refers to specimens in
the Albertson College, Norma J. Smith Museum of Natural History Fish Collection. Author name and dates enclosed in
parentheses behind the museum number refer to the collector and date of collection. (Page 1 of 6.)

County

Location

Reference

Adams

Bobcat Creek

Korth in Hisata (1999)

Adams

Cow Creek @ RKM 8.5

Lines (WDFW file data) (1982)

Adams

Cow Creek @ RKM 10.1

Maughan et al. (1980)

Adams

Cow Creek @ RKM 18.5

Maughan et al. (1980)

Adams

Cow Creek @ RKM 29.7

Korth (WDFW file data) (1991)

Adams

Cow Creek @ RKM 30.8 (Finnell Lake)

Jackson (WDFW file data) (1992); Korth (WDFW file data) (1991)

Adams

Cow Creek @ RKM 35.4

Korth (WDFW file data) (1991); Jackson (WDFW file data) (1992)

Adams

Cow Creek @ RKM 36.2

Scholz (2000); Taylor (2000); Scholz (2003)

Adams

Cow Creek @ RKM 36.6 (Hallin Lake)

Jackson (WDFW file data) (1992); Korth (WDFW file data) (1992)

Adams

Cow Creek @ RKM 48.1 (Sprague Lake)

Duff et al. (1977); Wydoski & Whitney (1979); Zook (1980); Jackson (1984,
2000); Whalen (1989); Willms (1989); Hisata (1999); Taylor (2000); WDFWFWIN (2002, 2003, 2004, 2005, 2006, 2007); Schmuck & Peterson (2006);
Scholz (2006, 2007)

Adams

Cow Lake

Jackson et al. (1998)

Adams

Coyote Creek

Korth in Hisata (1999)

Adams

Herman Lake

Jackson (1990)

Adams

Hutchinson Lake

Korth in Hisata (1999)

Adams

Lyle Lake

Jackson (1995)

Adams

Royal Lake

Peterson and Jackson (1995)

Adams

Shiner Lake

Korth in Hisata (1999)

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1983, 1988a, 1988b, 1991, 1993, 1994, 1995, 1997); Bennett
and Shrier (1986, 1987); Schuck (1992); Dresser (1996); Muir (1996);
Chipps et al. (1997); Bennett & Seybold (2004, 2005)

Benton

Columbia Park Lagoon

Cummins (1989)

Benton

Columbia River

Dawley (1996)

Benton

Columbia River (Dalles Reservoir)

Gadomski and Barfoot (1998)

Benton

Columbia River (Hanford Reach) @ RKM 561

Gray & Dauble (1997)

Benton

Columbia River (Hanford Reach) @ RKM 609

Gray & Dauble (1997)

Benton

Columbia River (John Day Reservoir)

Barfoot et al. (2000)

Benton

Yakima River

UW 003508 (Royal, 1934); UW 016940 (Patten, 1952); UW 046717 (USFWS,
1954); UW 014132 (Patten, 1957); UW 046729 (USFWS, 1958); UW 015206
(Thompson & McCrey, 1958); UW 015410 (USFWS, 1959); UW 016705
(USFWS, 1960); UW 046785 (Kynard, 1960); Parsons et al. (1998); USNM
377512 (EPA, 2003)

Benton

Yakima River (below Yakima)

Cummins et al. (2001)

Benton

Yakima River @ RKM 0

Patten et al. (1970)

Benton

Yakima River @ RKM 8

Patten et al. (1970)

Benton

Yakima River @ RKM 16

Patten et al. (1970)

Benton

Yakima River @ RKM 24

Patten et al. (1970)

Benton

Yakima River @ RKM 32

Patten et al. (1970)

Benton

Yakima River @ RKM 40

Patten et al. (1970)
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Goldfish distribution in eastern Washington. (Page 2 of 6.)

County

Location

Reference

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ RKM 56

Patten et al. (1970)

Benton

Yakima River @ RKM 64

Patten et al. (1970)

Benton

Yakima River @ Prosser Dam

Karp et al. (2002)

Chelan

Columbia River (Rock Island Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River (Rocky Reach Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River @ Rock Island Dam

UW 003508 (Royal, 1934); Schultz & DeLacy (1935, 1936); UW 046717
(USFWS, 1954)

Columbia

Snake River (Little Goose Reservoir)

Schuck (1992); Bennett et al. (1993); Bennett & Seybold (2004); Bennett &
Seybold (2005)

Columbia

Snake River (Lower Monumental Reservoir)

Duff et al. (1981)

Columbia

Snake River (Lower Monumental Reservoir)

Bennett et al. (1993)

Douglas

Columbia River (Chief Joseph Reservoir)

Laumeyer (1972); Beeman et al (2003); Gadomski et al. (2004)

Douglas

Columbia River (Wells Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Douglas

Rock Island, Pond #5

Mongillo (1986)

Douglas

Washburn Island Ponds

Osborne & Peterson (2004)

Ferry

Columbia River (Lake Roosevelt)

Gangmark & Fulton (1949); Earnest et al. (1966); Fulton & Laird (1967);
Stober et al. (1977); Harper et al. (1981); Nigro et al. (1982); Beckman et al.
(1985); Peone et al. (1991); Griffith & Scholz (1992); Thatcher et al. (1993);
Griffith & McDowell (1996); Underwood et al. (1996); Underwood & Shields
(1996, 1997); Chichosz et al. (1997, 1999); McLellan et al. (1998, 1999, 2001,
2003, 2004, 2005, 2006, 2007); Baldwin et al. (1999); Leclaire (2000); Scofield
et al. (2000); Miller (2001, 2006a, 2006b, 2006c); Baldwin & Pokacek (2002);
McLellan & Scholz (2002, 2003); Spotts et al. (2003); WDFW-FWIN (2003,
2004, 2005, 2006, 2007); Lee et al. (2006); Scholz (2006, 2007)

Ferry

Kettle River (above Cascade Falls)

McPhail and Corveth (1994); McLellan & Vail (2005); McLellan & Vail (2005)

Franklin

Clark Pond

Cummins (in Hisata 1999)

Franklin

Columbia River

Dawley (1996)

Franklin

Cox Lake

Divens et al. (2001)

Franklin

Mesa Lake

Divens & Phillips (2000)

Franklin

Scooteney Reservoir

Cummins in Hisata (1999); WDFW-FWIN (2003, 2004, 2005, 2006, 2007)

Franklin

Snake River

Dawley (1996); Gessel (1996)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Franklin

Worth Lake

Divens & Phillips (2000)

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir

Duff et al. (1981) (Also see Asotin County)

Grant

Babcock Ridge Lake

Peterson & Jackson (1999a)

Grant

Banks Lake

Duff (1973); Polacek et al. (2003); WDFW-FWIN (2003, 2004, 2005, 2006,
2007); Woller et al. (2003)

Grant

Billy Clapp Lake

WDFW (1979); Walton (1985)

Grant

Burkett Lake

Foster et al. (1997)
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Table 10.18 continued

Goldfish distribution in eastern Washington. (Page 3 of 6.)

County

Location

Reference

Grant

Caliche lake

Jackson (1981, 1995)

Grant

Canal Lake

Foster et al. (1998)

Grant

Cascade Lake

Foster et al. (1997)

Grant

Columbia River

Dawley (1996)

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Grant

Columbia River (Wanapum Reservoir)

See Chelan County

Grant

Crab Creek

UW 002009 (Schultz & Erkilla, 1932); UW 002014 (Schultz & Erkilla, 1932); Schultz
& DeLacy (1935, 1936); UW 019725 (Wadley & Itadley, 1967); Starky (1972)

Grant

Crab Creek (lower)

WDFW (date unknown)

Grant

Crab Creek @ Beverly, WA

UMMZ 95072 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ Jerico, WA

UMMZ 95065 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ Smyrna, WA

UMMZ 95072 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ Wilson Creek Confluence

Scholz (2003)

Grant

Crater lake

Peterson & Jackson (1999a)

Grant

Desert Wildlife Area Ponds

Mongillo (1987)

Grant

Ephrata Pond

Mongillo (1987)

Grant

Evergreen Reservoir

Hisata (1999); Peterson & Osborne (2004)

Grant

Hampton Lakes

Jackson (1995); Foster et al. (1997)

Grant

Homestead Lake

Jackson (1995); Foster et al. (1997)

Grant

Lower Goose Lake

Peterson et al. (2001); Williams et al. (date unknown)

Grant

Lyle Lake

Foster et al. (rehabs in 1959, 1969, 1975, 1982, 1990, 2000)

Grant

Magpie Lake

Jackson (1995); Foster et al. (1997)

Grant

Martin Unit 1

Foster et al. (1999)

Grant

Moses Lake

UW 000882 (Schultz & Hatch, 1929); UW 001398 (Hutchinson, 1930); UW
001409 (Hutchinson, 1930); Schultz & DeLacy (1935, 1936); Groves (1951);
Bryant & Parkhurst (1951); Duff (1976); Hisata (1999); Burgess (2000, 2002);
Korth & Bartlett (2001); WDFW-FWIN (2003, 2004, 2005, 2006, 2007)

Grant

North Teal

Korth & Bartlett (2001)

Grant

Potholes Reservoir

Duff (1974); Hisata (1999); WDFW-FWIN (2003, 2004, 2005, 1006, 2007);
Osborne et al. (2004); Peterson (2006)

Grant

Red Rock Lake

Osborne et al. (2004); Hisata (1999)

Grant

Rocky Ford Creek

Schultz & DeLacy (1935, 1936); Brown (1977)

Grant

South Teal

Korth & Bartlett (2001)

Grant

Stan Coffin Lake

Hisata (1999)

Grant

Teal Lake

Jackson (1995)

Grant

Upper Goose Lake

Hisata (1999)

Kittitas

Chandler Canal

Mongillo & Faulconer (1980)

Kittitas

Columbia River (Priest Rapids Reservoir)

See Grant County

Kittitas

Columbia River (Wanapum Reservoir)

See Chelan County

Kittitas

Fio Rito Pond (North)

Divens et al. (2000)

Kittitas

Fio Rito Pond (South)

Phillips et al. (2002d)

Kittitas

Gladmar Pond

Jackson (1990)

Kittitas

Yakima River @ Rosa Dam

Karp et al. (2002)

Kittitas

Yakima River @ RKM 169

Patten et al. (1970)

Klickitat

Columbia River (Dalles Reservoir)

See Benton County

Klickitat

Columbia River (John Day Reservoir)

See Benton County
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Goldfish distribution in eastern Washington. (Page 4 of 6.)

County

Location

Reference

Klickitat

Columbia River @ Dalles Dam

Johnson (1999)

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Lincoln

Crab Creek (above Sylvan Lake)

UMMZ 94168 (Hubbs & Schultz, 1926)

Lincoln

Crab Creek (below Sylvan Lake)

Scholz (2002)

Lincoln

Crab Creek @ Irby, WA

Scholz (2003)

Lincoln

Crab Creek @ Odessa, WA

Schultz & DeLacy (1935, 1936)

Lincoln

Crab Creek @ Sylvan Lake

UMMZ 94168 (Hubbs & Schultz, 1926)

Lincoln

Fish Trap Lake

Schultz & DeLacy (1935, 1936); WDFW File data (rehab)

Lincoln

Fourth of July Lake

WDFW File data (rehab)

Lincoln

Negro Creek @ Sprague,WA

Whalen (1999)

Lincoln

Spokane River (Little Falls Reservoir)

Pfeiffer (1985); Heaton (1992); Scholz (2004)

Lincoln

Spokane River (Spokane Arm, Lake Roosevelt)

Earnest et al. (1966); Beckman et al. (1985); Peone et al. (1991); Thatcher et
al. (1993); Griffith & Scholz (1992); Griffith & McDowel (1996); Underwood
& Shields (1996); Underwood et al. (1996, 1997); Scholz (1996, 1997);
Chichosz et al. (1997); McLellan et al. (1998, 1999, 2000a, 2001b)

Lincoln

Sprague Lake

See Adams County

Okanogan

Columbia River (Chief Joseph Reservoir)

See Douglas County

Okanogan

Columbia River (Wells Reservoir)

See Douglas County

Okanogan

Methow River

UW 005155 (Collector unknown, 1938)

Okanogan

Nespelem River @ mouth

Laumeyer (1972)

Okanogan

Okanogan Lake

Dymond (1936); Clemons (1939); Long (2002); UW 003831 (Silliman, 1935)

Okanogan

Okanogan River (above McIntyre Dam)

Long (2002); Fisher et al. (2002); Long (2002)

Okanogan

Okanogan River (below Zosel Dam)

Fisher (2002)

Okanogan

Okanogan River @ tailrace Zosel Dam

Fisher (2003)

Okanogan

Palmer Lake

Osborne et al. (2003); Peterson & Schmuck (2006)

Okanogan

Rufus Woods Lake

Beeman et al. (2003); Godomski et al. (2004)

Okanogan

Similkameen River

Beecher & Fernau (1982)

Okanogan

Unnamed Lake (north of Wannacut Lake)

Mongillo (1987)

Okanogan

Wannacut Lake

Foster et al. (1972); Williams (1992); James (1994); Jackson (1995)

Okanogan

Whitestone Lake

Williams (1979); Walton & Wirt (1989); Hisata (1998); Jackson (1998);
Osborne & Peterson (2001)

Skamania

Columbia River

Dawley (1996)

Skamania

Unknown

SU 60016 (Collector unknown, 1938)

Skamania

Unknown

SU 60017 (Collector unknown, 1938)

Skamania

Unknown

SU 60018 (Collector unknown, 1939)

Skamania

Unknown

SU 60019 (Collector unknown, 1939)

Skamania

Unknown

SU 60020 (Collector unknown, 1939)

Skamania

Unknown

SU 60021 (Collector unknown, 1939)

Skamania

Unknown

SU 60022 (Collector unknown, 1939)

Spokane

Badger Lake

WDFW File data (rehab)

Spokane

Bonnie Lake

Phillips (2006)

Spokane

Clear Lake

Smith (1896)

Spokane

Downs Lake

Fletcher (1983); Phillips (2006)
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Table 10.18 continued

Goldfish distribution in eastern Washington. (Page 5 of 6.)

County

Location

Reference

Spokane

Eloika Lake

Nielsen (1975)

Spokane

Hog Lake

WDFW File data (rehab)

Spokane

Little Spokane River

Duff et al. (1981)

Spokane

Little Spokane River @ RKM 15

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 16

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 21.4

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 26.9

Hartung & Meier (1980)

Spokane

Newman Lake

Fletcher (1982, 1992); Peck (1995); Duff et al. (1996, 1997); Vail & Peck
(1999); Scholz (2001); Osborne et al. (2004)

Spokane

Spokane River (Long Lake Reservoir)

Earnest et al. (1971); Foster (1977); Bennett (1989); Bennett & Hatch
(1991); Osborne et al. (2003b)

Spokane

Spokane River (Nine Mile Reservoir)

Kleist (1999); McLellan (2003)

Stevens

Spokane River (Little Falls Reservoir)

See Lincoln County

Walla Walla

Columbia River (McNary Reservoir)

See Benton County

Walla Walla

Cottonwood Creek

Pearman (1977)

Walla Walla

Dan Creek

Mendel et al. (2004)

Walla Walla

Little Walla Walla River

Pearman (1977)

Walla Walla

Mill Creek

Mendel et al. (2002)

Walla Walla

Snake River

Dawley (1996)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Franklin County

Walla Walla

Snake River (Lower Monumental Reservoir)

See Columbia County

Walla Walla

Touchet River

Michaelis (1972)

Walla Walla

Walla Walla River

Mendel et al. (2003)

Walla Walla

Yellowhawk Creek

Pearman (1977)

Whitman

Kamiache Creek

Fox (2005)

Whitman

Palouse River

Schultz (1932)

Whitman

Palouse River

Maughan et al. (1980)

Whitman

Palouse River (Hooper)

Maughan et al. (1980)

Whitman

Palouse River @ RKM 10.4

Maughan et al. (1980)

Whitman

Palouse River @ RKM 28.8

Maughan et al. (1980); UW 081248 (Munn, 1996)

Whitman

Palouse River @ RKM 100.8

Maughan et al. (1980); Schultz (1932)

Whitman

Palouse River @ RKM 211

Maughan et al. (1980)

Whitman

Rock Creek

Schultz & Bowers (1932); McLellan (2000)

Whitman

Rock Creek (above Rock Lake)

McLellan (2000); McLellan (2000)

Whitman

Rock Creek (SR 23 bridge)

McLellan (2000); Scholz (2002)

Whitman

Rock Creek @ Hwy 23

McLellan (2000)

Whitman

Rock Creek @ RKM 2.1

Scholz (2002)

Whitman

Rock Creek @ RKM 7.0

Porter (2006)

Whitman

Rock Creek @ RKM 8.5

Porter (2006)

Whitman

Rock Creek @ RKM 9.3

Maughan et al. (1980); Scholz (2001)

Whitman

Rock Creek @ RKM 10.4

Maughan et al. (1980)

Whitman

Rock Creek @ RKM 11.8

Porter (2006)

Whitman

Rock Creek @ RKM 14.1

Maughan et al. (1980)
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Goldfish distribution in eastern Washington. (Page 6 of 6.)

County

Location

Reference

Whitman

Rock Creek @ RKM 28.8

Maughan et al. (1980)

Whitman

Rock Creek @ RKM 34.2

Porter (2006)

Whitman

Rock Creek @ RKM 37.3

Porter (2006)

Whitman

Rock Creek @ RKM 37.9

Porter (2006)

Whitman

Rock Creek @ RKM 56.5

Porter (2006); Porter (2006)

Whitman

Rock Creek @ RKM 59.7

Porter (2006)

Whitman

Rock Creek @RKM 59.8 (Rock Lake Outlet)

UW 002409 (Schultz & Bowers, 1932); UMMZ 98697 (Schultz & Bowers
1932); Schultz & DeLacy (1935, 1936); McLellan (2000)

Whitman

Rock Lake

McLellan (2000)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Whitman

Snake River (Lower Monumental Reservoir)

See Columbia County

Whitman

Union Flat Creek @ RKM 14.1

Maughan et al. (1980); Havens (1996)

Yakima

Byron Ponds

Anderson (1991)

Yakima

Columbia River

Hawley (1996)

Yakima

Columbia River (Hanford Reach)

See Grant County

Yakima

Columbia River (Priest Rapids Reservoir)

See Grant County

Yakima

Columbia River (Priest Rapids tail race)

See Grant County

Yakima

I-82 Pond #1

Divens et al. (2004)

Yakima

I-82 Pond #2

Divens et al. (2004)

Yakima

I-82 Pond #3

Divens et al. (2004)

Yakima

I-82 Pond #4

Divens et al. (2004); Hisata (1999)

Yakima

I-82 Pond #5

Divens et al. (2004); Hisata (1999)

Yakima

I-82 Pond #6

Divens et al. (2004)

Yakima

I-82 Pond #7

Divens et al. (2004)

Yakima

Rotary Lake

Anderson (1991)

Yakima

Yakima River @ RKM 72

Patten et al. (1970)

Yakima

Yakima River @ RKM 89

Patten et al. (1970)

Yakima

Yakima River @ RKM 97

Patten et al. (1970)

Yakima

Yakima River @ RKM 105

Patten et al. (1970)

Yakima

Yakima River @ RKM 113

Patten et al. (1970)

Yakima

Yakima River @ RKM 120

Patten et al. (1970)

Yakima

Yakima River @ RKM 129

Patten et al. (1970)

Yakima

Yakima River @ RKM 137

Patten et al. (1970)

Yakima

Yakima River @ RKM 145

Patten et al. (1970)

Yakima

Yakima River @ RKM 153

Patten et al. (1970)

Yakima

Yakima River @ RKM 161

Patten et al. (1970)

Yakima

Yakima River @ Sunnyside Dam

Karp et al. (2002)

BC

Columbia River

Hildebrand (1991)

BC

Okanogan Lake

Long (2002); Fisher et al. (2002)

BC

Okanogan River @ Skaha Lake

Long (2002)

BC

Okanogan River @ Vaseux Lake

Long (2002)
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Table 10.19

Relative abundance of carp collected during fish surveys in the reservoirs of the mainstem of the mid-Columbia River
(Burley and Poe 1994).
Priest Rapids

Priest Rapids
Reservoir

Wanapum
Reservoir

Rock Island
Reservoir

Rocky Reach
Reservoir

Wells
Reservoir

Carp (n)

12

43

20

21

141

75

Total fish (n)

745

3,026

2,321

3,050

5,118

2,595

% carp

1.6

1.4

0.9

0.7

2.8

2.9

Table 10.20

Number and relative abundance of carp sampled
in Sprague Lake, Adams and Lincoln counties:
1999–2006.

Year

# of carp
sampled (n)

Total # of
fish sampled

% carp

range TL
(mm)

1998¹

159

8426

1.9

-

1999²

318

5449

5.6

-

2001³

38

1986

1.9

110–721

2002⁴

42

560

7.4

109–680

2003⁵

130

1538

8.4

182–705

2004⁶

40

540

7.4

433–740

2005⁷

500

1200

39.1

113–745

2005⁸

21

98

27.5

2006⁹

72

1567

2006¹⁰

111

214

Number and relative abundance of carp sampled in
Moses Lake, Grant County: 1970–2006.

Year

# of carp
sampled (n)

Total # of
fish sampled

% carp

range TL
(mm)

1978¹

31

1,268

1.8

-

1989¹

62

712

8.8

-

1999¹

156

5,136

3.0

-

2000¹

499

3,130

16.1

71–860

2002¹

16

2,503

0.6

-

2002²

43

1,639

2.6

126–754

2003³

94

4,679

2.0

190–842

2004⁴

48

2,420

1.9

197–720

128–830

2005⁵

51

1,566

3.2

184–790

4.6

111–770

2006⁶

43

2,369

2.1

145–755

55.4

116–963

References: ¹Jackson (2000), ²Taylor (2000), ³WDFW-FWIN (2002),
⁴WDFW-FWIN (2005), ⁵WDFW-FWIN (2004), ⁶WDFW-FWIN (2005),
⁷WDFW-FWIN (2006), ⁸Scholz (2006), ⁹WDFW-FWIN (2006), ¹⁰Scholz (2003).

Table 10.22

Table 10.21

Number and relative abundance of carp sampled in
Banks Lake, Grant County: 2000–2006.

References: ¹ Burgess (2000), ² WDFW-FWIN (2002), ³ WDFW-FWIN (2004),
⁴ WDFW-FWIN (2005), ⁵ WDFW-FWIN (2006), ⁶ WDFW-FWIN (2007).

Table 10.23

Number and relative abundance of carp in Potholes
Reservoir, Grant County: 1999–2006.

Year

# of carp
sampled (n)

Total # of
fish sampled

% carp

range TL
(mm)

Year

# of carp
sampled (n)

Total # of
fish sampled

% carp

range TL
(mm)

2000¹

150

2896

5.2

-

1999¹

247

5,474

4.5

91–765

2002²

262

6117

3.6

-

2002²

55

1,094

5.0

393–780

2003³

76

2110

3.6

169–604

2003³

55

644

8.5

384–708

2004⁴

55

1805

3

224--699

2004⁴

56

586

9.5

455–788

39

459

8.4

370–735

25

465

5.4

505–858

2005⁵

47

1529

3.1

111–625

2005⁵

2006⁶

56

1313

4.1

159–642

2006⁶

References: ¹Woller et al. (2003), ²Polacok et al. (2003), ³WDFW-FWIN
(2004), ⁴WDFW-FWIN (2005), ⁵WDFW-FWIN (2006), ⁶WDFW-FWIN (2007).
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References: ¹ Osborne et al. (2004d), ² WDFW-FWIN (2003), ³ WDFWFWIN (2004), ⁴ WDFW-FWIN (2005), ⁵ WDFW-FWIN (2006), ⁶ WDFWFWIN (2007).
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Table 10.24
At Potholes Reservoir, Grant County, relative abundance of
carp has ranged from 4.5–9.5% (Table 10.23). In 1999 at Potholes
Reservoir carp comprised 4.5% of the relative abundance by number (n = 247 of 5,474 fish) but 50.8% by weight (696 kg of 1,372 kg)
(Osborne et al. 2004d). A creel survey at Potholes Reservoir from
April 2001 to March 2002, showed that 94,222 anglers harvested a
total of 431,763 fish, including 1,035 carp.
At Scooteney Reservoir, Franklin County, relative abundance
of carp has been monitored since 1998 (Table 10.24). Numerical
percentage of carp have ranged from 4.3–10%.
Other lakes where relative abundance data has been recorded
are listed in Table 10.25. At Red Rock Lake, Grant County, the total
weight of carp sampled was 199.3 kg compared to a total weight
of all fish combined of 295.4 kg. Carp constituted 86.6% of the total fish biomass. In Cox Lake, Franklin County, carp comprised
46.9% of the biomass (50.4 of 107.5 kg) (Divens et al. 2001). In Mesa
Lake, Franklin County, carp comprised 24.2% of the biomass (30.7
of 126.9 kg) (Divens & Phillips 2000a). In Worth Lake, Franklin
County, carp comprised 58% of the biomass (33.5 of 57.8 kg) (Divens
& Phillips 2000b). In Evergreen Reservoir, Grant County, only 27
carp were among 1,309 total fish caught (2.1%) but they accounted
for 47.3% of the biomass (112.7 of 278.9 kg) (Patterson 2004a). In
Newman Lake, Spokane County, only 36 carp were among 1,766
Table 10.25

Number and relative abundance of carp in
Scooteney Reservoir, Franklin County: 1988–2006.

Year

# of carp
sampled (n)

Total # of
fish sampled

% carp

range TL
(mm)

1988¹

54

1,200

4.3

-

2002²

55

845

6.5

314–700

2003³

62

618

10.0

239–680

2004⁴

31

688

4.5

199–761

2005⁵

29

569

5.1

171–684

2006⁶

36

422

8.5

517–780

References: ¹Cummings in Hisata (1989), ²WDFW-FWIN (2003),
³WDFW-FWIN (2004), ⁴WDFW-FWIN (2005), ⁵WDFW-FWIN (2006),
⁶WDFW-FWIN (2007).

total fish caught (2.0%) but they accounted for 41.1% of the biomass
(98.2 of 238.4 kg) (Osborne et al. 2004).
At Rock Lake, Whitman County, 284 carp (6%) were among 4,774
total fish captured during electrofishing and gill net surveys in 1999
(McLellan 2000) (Table 10.25). Carp (n = 1,462) were among 33,938 total fish caught, and 182 were among 15,740 total fish harvested by 19,237
anglers who fished a total of 70,681 hours in 1999 (McLellan 2000).

Relative abundance data for carp collected in lakes of eastern Washington.
County

Lake

total # of carp (n)

total fish

% carp

range TL (mm)

Franklin¹

Clark Pond

104

402

25.9

-

Franklin²

Cox Lake

24

165

1.5

-

Franklin³

Mesa Lake

50

892

5.6

86–560

Franklin⁴

Worth Lake

32

407

7.9

288–618

Grant⁵

Lower Goose Lake

7

899

0.8

200–620

Grant⁶

Evergreen Reservoir

27

1,309

2.1

575–755

Grant⁷

Evergreen Reservoir

19

1,486

1.3

580–800

Grant⁸

Billy Clapp Lake

27

523

5.2

-

Grant⁹

Red Rock Reservoir

85

1,237

6.9

147–680

Kittitas¹⁰

North Fio Rito Lake

1

582

0.2

-

Okanogan¹¹

Palmer Lake

50

2,911

1.7

75–576

Okanogan⁷

Palmer Lake

29

2,522

1.1

114–546

Okanogan¹2

Whitestone Lake

9

404

2.2

-

Okanogan¹³

Whitestone Lake

7

5,096

0.1

517–620

Okanogan¹⁴

Wannacut Lake

7

78

8.9

-

Spokane¹⁵

Newman Lake

36

1,766

2.0

497–700

Spokane¹⁶

Newman Lake

7

252

2.8

-

Spokane¹⁷

Newman Lake

5

98

5.1

558–620

Whitman¹⁸

Rock Lake

284

4,774

6.0

169–785

References: ¹Cummings in Hisata (1999), ²Divens et al. (2001), ³Divens & Phillips (2000a), ⁴Divens & Phillips (2000b)
⁵Peterson et al. (2001), ⁶Peterson (2004a), ⁷Schmuck & Peterson (2006), ⁸Walton (1983), ⁹Osborne et al. (2004a),
¹⁰Divens et al. (2002d), ¹¹Osborne et al. (2003), ¹²Jackson (1998), ¹³Osborne & Peterson (2001), ¹⁴Jones (1994),
¹⁵Osborne et al. (2004), ¹⁶Fletcher (1982), ¹⁷Scholz (2001), ¹⁸McLellan (2000).
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TUI CHUB
Gila bicolor (Girard, 1856)
Primary Identification

Confirming Characteristics

1.

Mouth oblique.

1.

2.

Lateral line forms a distinct hump behind the eye and
over the operculum and is strongly decurved (curved
down) behind this point.

Pelvic fin origin underneath or behind anterior origin
of dorsal fin.

2.

Scales are relatively large for a native minnow (41–63,
usually 44–60, scales in a lateral series).

3.

Thick caudal peduncle.

3.

Eye relatively large.

4.

Anal fin origin is underneath or behind posterior insertion

4.

No maxillary barbel or pelvic axillary process.

of dorsal fin.

Figure 10.16 Tui chub, Moses Lake, Grant County, WA. Specimen preserved in alcohol (from UW Fish Collection).

Similar Species
1.

Pronunciation

Minnows (Cyprinidae): Most similar to lake chub,
northern pikeminnow, and redside shiner. Both northern pikeminnow and redside shiner have lateral line that
approximates above description for tui chub. Separated
from northern pikeminnow because pikeminnow have
large terminal mouths. Separated from redside shiner
by size of anal fins: redside shiners have long anal fin
(with ≥ 10, usually 13 or more, rays) whereas tui chub
has short anal fin (with 7 –9, usually 8, rays). Separated
from lake chub by relative thickness of caudal peduncle:
thin in lake chub, thick in tui chub. Also, lake chub have
small threadlike maxillary barbel (may be difficult to see
without magnifying lens) in advance of the corner of the
mouth. Tui chub lack this character.

Etymology
Gila: After the Gila River, tributary of the Colorado River, New
Mexico and Arizona. The generic name was so called to differentiate the morphologically distinctive minnows of the Colorado and
Great Basins from other North American minnows (Baird and
Girard 1855:368). Later, related species including the tui chub were
found in the Columbia Basin, Washington, Oregon and Idaho.
bicolor: Two-colored. Adults have dusky olive, brown or brassy colored backs above the lateral line and white to silver belly below the
lateral line.
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Gila - Gi-la (He-la)
bicolor - bi-col-or (bī-color)

Common Name(s)
Tui chub (AFS name), roach, Columbia River roach. Moyle (1976)
noted the name was derived from Paiute Indian names for the
species “tui-pagwi”. Pagwi in the Paiute language means minnow
(Loud 1929:152). The meaning of the modifier tui is unknown.
Chub is an old European name for large-sized minnows.

Systematic Notes
Originally described by Girard (1856b: 183) as Algansea bicolor, from
specimens caught on Klamath Lake, Oregon Territory by Dr. John S.
Newberry, a naturalist attached to the Pacific Railroad Survey. Tui chub
was probably widely distributed throughout the southern portions of
the Columbia/Snake Basin and Great Basin during the ice ages when
the climate was wet and large pluvial lakes occupied this region. As the
climate dried out tui chub occupying these lakes became reproductively isolated. Owing to geographic isolation and adaptation to local
environments, they exhibit such a high degree of variation that their
relations were vexing to early taxonomists who described many local
populations as distinctive species. For example, Girard, in the same
publication where he first described Algansea bicolor, also described
tui chub from Humboldt River as Algansea obesa and from the Merced
and Mohave Rivers as Algansea formosa (Bailey and Uyeno 1964: 238).
Scientific and common names proliferated (see Synonymy below).

Fishes of Eastern Washington: A Natural History
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Cope (1883: 143) erected the genus Siphateles to separate the tui
chub group from other western Cyprinids because at the time it was the
only group known to have a single row of pharyngeal teeth. For many
years geographic variations of tui chub were then called Siphateles bicolor, S. obesa, S. formosa, or one of several other synonyms named by
J. O. Snyder (1918: 60–67) and other investigators. Schultz (1936: 146–
147) began the process of synonymizing these names by listing them
all as subspecies of Siphateles bicolor. These subspecies are probably
valid in the sense that they inform about the morphological variation
in this species that has occurred while they have been reproductively
isolated; however, they are not currently recognized by the American
Fisheries Society’s Committee on Names of Fishes.
Bailey and Uyeno (1964) merged Siphateles with the genus Gila
because both genera shared many morphological traits, except for
the number of rows of pharyngeal teeth. They argued that pharyngeal
teeth were not a good character upon which to separate genera because
tooth formula is phenotypically plastic and can easily be modified by
the environment instead of being genetically stable. After this the tui
chub became Gila bicolor and this was adopted by the AFS Committee
on Names of Fish in their third edition (Bailey et al. 1970: 20).
Nearly all the isolated drainage in Oregon, California, and Nevada
contain one or more distinctive form of the tui chub (Moyle 1976).
At the present time, those native to the Klamath River are called
Gila bicolor bicolor, those native to the Mojave River are called G.b.
mohavensis, those native to the Owens River are called G.b. snyderi,
and those that occur in Lake Tahoe, Pyramid Lake, and Walker Lake
(modern remnants of the Pleistocene Lake Lahontan) are called G.b.
pectinifer and G.b. obsea. In the Lahontan Drainage, G.b. pectinifer
had finer more numerous gill rakers (24–38) than G.b. obesa (12–22).
These morphological differences reflected ecological differences in
habitat and feeding with G.b. pectinifer occupying open water and
feeding on zooplankton and G.b. obesa occupying the littoral margins and feeding on aquatic insect larvae (Miller 1951; Hubbs et al.
1974; Golet and Vucinich 1983). Tui chub in the Columbia Basin were
called S.b. columbianus (Schultz and DeLacy 1935, 1936; Schultz 1936).
At the time Bailey and Uyeno revised the scientific name of the
tui chub, a second closely related species – the blue chub, which is
endemic to the Klamath Basin – already possessed the name Gila
bicolor. This species too had been named by Girard (as Tiogoma bicolor) in the same publication as he had named the tui chub. Over
the years it became know as Gila bicolor. Because the specific epithet,
bicolor, had been given to the tui chub first (on page 183 vs. page 207
for the blue chub), the tui chub had priority so Bailey and Uyeno revised the name of the blue chub to Gila coerulea (Girard). Thus, Gila
bicolor in the literature prior to 1964 refers to the blue chub rather
than the tui chub. Care should also be taken in accessing online fish
collection databases. Specimens of G. bicolor may refer to the blue
chub. Older specimens of tui chub in the University of Washington
Fish Collection are listed under Siphateles bicolor.

Scientific Synonyms
Algansea bicolor

Girard (1856: 183), original description.

Algansea obesa

Girard (1856: 183).

Algansea formosa

Girard (1856b: 183).

Algansea obesa (Girard)

Eigenmann and Eigenmann (1891: 1132).

Siphateles bicolor (Girard)

Jordan et al. (1930: 122); Shapovalov et al. (1959: 172); Bailey et
al. (1960: 17); La Rivers (1962: 410) Moyle (2002: 422).

Siphateles bicolor columbianus (Snyder)

Schultz and DeLacy (1935/1936: 380); Schultz (1936: 146); Groves
(1951: 17,20).

Siphateles bicolor bicolor (Girard)

Schultz (1936 :146); Shapovalov et al. (1959: 172).

Siphateles bicolor formosa (Girard)

Schultz (1936: 146); Shapovalov et al. (1959: 172).

Siphateles bicolor oregonensis (Snyder)
Schultz (1936: 147).

Siphateles obesus (Girard)

Snyder (1917a: 60); Snyder (1917b: 202); Snyder (1918: 298);
Snyder (1921: 28); Jordan et al. (1930: 122).

Siphateles bicolor obesus (Girard)

Schultz (1936: 147); Shapovalov et al. (1959: 172); La Rivers
(1962: 412).

Siphateles columbianus (Snyder)
Jordan et al. (1930: 122).

Gila bicolor (Girard)

Bailey and Uyeno (1964: 238); Bailey et al. (1970: 20); Moyle
(1976: 164); Wydoski and Whitney (1979: 87; 2003: 127); Robins
et al. (1980: 22); Simpson and Wallace (1982: 21); Sigler and Sigler
(1987: 166).

Gila bicolor

McGinnis (1984: 147).

Gila bicolor (Girard, 1856)

Robins et al. (1991: 20); Nelson et al. (2004: 70); Scholz and
McLellan (2009: 67; 2010: 115).

Rutilus columbianus
Snyder (1907: 92).

Rutilus oregonensis
Snyder (1907: 87).

Rutilus bicolor

Jordan and Evermann (1896–1900: 245).

Rutilus obesus

Jordan and Evermann (1896–1900: 245).

Leuciscus bicolor (Girard)

Jordan and Gilbert (1883: 246).

Leuciscus obesus

Jordan and Gilbert (1883: 245).

Leuciscus bicolor

Günther (1868: 245).

Leuciscus pectinifer

Snyder (1917: 58–59).

A. T. Scholz
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Distribution and Stock Status
Tui chub is a native, primarily lake-dwelling, species, occurring in the
Columbia, Snake, Klamath, Sacramento, Lahontan, Humboldt, Owens
and Mojave River Basins in Washington, Idaho, Oregon, Nevada and
California. They are most numerous in isolated lakes of the desert basins east of the Sierra Nevada range in northern California and coastal
range of southern Oregon. The Columbia Basin is at the edge of their
range and their occurrence is more restricted. They have been reported
in the Central Columbia Basin, primarily in lakes of the lower Crab
Creek Basin and Potholes Reservoir (Columbia Basin National Wildlife
Refuge, Adams and Grant counties), and the lakes of the Grand Coulee
between Banks Lake and Moses Lake (Grant County). Historically, tui
chub were abundant in this region but since 1945 populations in many
of these lakes were extirpated when the Washington Department of
Fish and Wildlife converted many of these lakes to trout production
by periodically treating them with rotenone. During the first rotenone
treatments of these lakes hundreds of thousands of tui chub were killed.
For example, WDFW lake rehabilitation records indicated that 100,000

tui chub were killed in the initial treatment of McMannaman Lake in
Adams and Grant counties in 1958. When it was rehabbed a second
time in 1973, 5000 were killed. During subsequent rehabs in 1977, 1986,
and 1995 no tui chub were found (Foster et al. 1995). At the present time
tui chub are uncommon or rare throughout this region.
Introduction of non-indigenous fishes has also probably contributed to their demise. For example, Schultz and DeLacy (1935/1936)
collected tui chub in Moses Lake in 1931 by beach seining but by the
time Groves (1951) surveyed the lake they were absent. During the
intervening period populations of non-indigenous predatory fishes
such as largemouth bass had expanded their populations. Moses
Lake has never been rehabilitated. Figure 10.17 and Table 10.26
provide information about the distribution of tui chub in eastern
Washington. Additionally tui chub were collected in the Columbia
River as far downstream as Kalama, Cowlitz, County Washington,
where they were collected in backwater sloughs (Schultz and
DeLacy 1935/1936). Tui chub also occur in tributaries of the Snake
River, including the Burnt and Malheur Rivers, Oregon, and Boise
River and Indian Creek, Idaho (Simpson and Wallace 1982).
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Table. 10.26

Distribution of tui chub in eastern Washington. Records are listed in alphabetical order by county and Location. Duplicated
records are arranged by date. UW refers to University of Washington Fish Collection. UMMZ refers to the University of Michigan
Museum of Zoology Fish Collection. USNM refers to the United States Natural Museum Fish Collection. SU / CAS refers to the
Stanford University / California Academy of Sciences Fish Collection. INHS refers to the Illinois Natural History Survey.

County

Location

Reference

Adams

Halfmoon Lake

Jackson (1981); Mongillo (1986)

Adams

McMannaman Lake

Jackson (1981); Mongillo (1986); Foster et al. (1995)

Adams

Morgan Lake

Jackson (1981); Mongillo (1986)

Adams

Para (Juvenile) Lake

Jackson (1981); Mongillo (1986)

Franklin

Snake River

UW 022471 (Collector unknown, date unknown)

Grant

Ancient Lake

WDFW-Region 2 Lake Rehabilitation File

Grant

Bobcat Creek

Korth in Hisata (1999)

Grant

Coyote Creek

Korth in Hisata (1999)

Grant

Crab Creek

USNM 104736 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ Jerico, WA

UW 002012 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ Smyrna, WA

UMMZ 95066 (Schultz & Erkilla, 1932); UW 002017 (Schultz & Erkilla, 1932)

Grant

Crab Creek (Lower)

Schultz & DeLacy (1935, 1936)

Grant

Hutchinson Lake

Korth in Hisata (1999)

Grant

H- Lake

WDFW-Region 2 Lake Rehabilitation File

Grant

Moses Lake

USNM 00075552 (Collector unknown, 1914); USNM 00075553 (Collector unknown, 1914);
UW 000881 (Schultz & Hatch, 1929); UW 001391 (Hutchinson, 1930); UW 001396 (Hutchinson,
1930); UW 001404 (Hutchinson, 1930); UMMZ 95066 (Schultz & Erkilla, 1932); UW 001975 (Schultz
& Erkilla, 1932); Schultz & DeLacy (1935, 1936); Groves (1951)

Grant

Shiner Lake

Korth in Hisata (1999)

Grant

Stan Coffin Lake

WDFW-Region 2 Lake Rehabilitation File

Grant

Quincy Lake

Jackson (1981)

Kittitas

Gladmar Pond

Jackson (1990)

Lincoln

Cabin Lake

UW 012773 (Collector unknown, 1953)

Lincoln

Sullivan Lake

Earnest (1953)

Unknown

Snake River

INHS 88122 (Collector unknown, 1973)

Walla Walla

Columbia River

USNM 36809 (Bendire, 1881); USNM 36810 (Bendire, 1881)

Walla Walla

Snake River

See Franklin County

Whitman

Unknown

CAS 74371 (Doane, date unknown)

A. T. Scholz
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PEAMOUTH
Mylocheilus caurinus (Richardson, 1836)
Primary Identification

Confirming Characteristics

1.

Mouth small and rounded (hence, peamouth) when
sides of jaw are squeezed between thumb and forefinger.

1.

Pelvic fin origin is behind anterior origin of dorsal fin.

2.

Usually two dark lateral bands or stripes visible:
Topmost stripe runs approximately along lateral line
from head to caudal peduncle, bottom stripe below
lateral line from head to about insertion of pelvic fins.

2.

Anal fin origin is distinctly behind posterior insertion of
dorsal fin.

3.

Lateral line complete and straight.

4.

Breeding males develop nuptial tubercles on head and
anterior part of back, and bright red patches of color on
lower lips and at bases of paired fins. Breeding Females
also color up but colors usually not as vivid as in males.
Females do not develop tubercles.

3.

Small maxillary barbels present slightly in advance of
the corner of the jaw.

4.

Axillary process (weakly developed) present at the base
of each pelvic fin.

Figure 10.18

Peamouth, Pend Oreille River, Pend Oreille County, WA, in breeding colors. Inset shows detail of small, rounded mouth.

Similar Species
1.

2.

Pronunciation

Minnows (Cyprinidae): Most similar to northern
pikeminnow and chiselmouth. The relative shape and
size of the mouth (small and round in peamouth, large
terminal gap in pikeminnow, and subterminal with
straight-edged, chisel-like lower lip in chiselmouth)
separates these species.
Suckers (Catostomidae) have subterminal mouths with
large fleshly lips covered by papillae.

Etymology
Mylocheilus: Mylo = a mill or millstone (grinder); cheilus = lip.
caurinus: Scott and Crossman (1973) noted that the name was derived from caurus, the northwest wind; so caurinus would mean
something like “of the northwest”. Cau is a Greek root meaning
burning and rino means nose or snout. Hence, caurinus could also
mean burning snout, perhaps a reference to the flame colored red or
orange markings that develop on the lips during breeding season.
678

Mylocheilus - My-lo-cheil-us (My-lo-keel-us)
caurinus - ca-ur-īn-us (cor-īn-us)

Common Name(s)
Peamouth (AFS name), peamouth chub, Columbia River chub
(Bean 1892: 206, Doane 1902: 68), pea-nose (Idaho panhandle- Keil
1928), river herring (Snake River, Idaho – Keil 1928), whitefish [“At
Flathead Lake, Montana called ‘whitefish’ and is served at hotels as
such” (Evermann 1893: 43)]. The Spokane Indians called this fish
’kw-tseen, which means ‘red-mouth’, which is the color of the lips in
spawning fish (Ostermann 1995).

Systematic Notes
Originally described as Cyprinus (Leuciscus) caurinus by
Richardson (1836: 304). The type locality was the Columbia River
at Fort Vancouver. Agassiz and Pickering (1855: 231), impressed by
its uniqueness placed the peamouth in its own genus Mylocheilus.
Apparently not recognizing that they were dealing with the same

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

species that Richardson had previously named, they gave it their
own name Mylocheilus lateralis. Girard (1856: 169) recognized that
Richardson’s C. (L.) caurinus properly belonged to Mylocheilus and
first used Mylocheilus caurinus (Richardson). However, he further
confused the issue when he described two other specimens collected
from different locations Mylocheilus lateralis (Agassiz and Pickering)
and Mylocheilus fracterculus sp. nov. and all three names were used
by taxonomists until Günther (1868) synonymized M. lateralis and
M. fracterculus with M. caurinus. Jordan (1878: 85 and 1885: 119) independently arrived at the same conclusion after examining Girard’s
type specimens and reading his notes. For several years, thereafter,
until 1905, the peamouth was called M. caurinus by most taxonomists. Snyder (1905) reviewed the taxonomy of peamouth and concluded (erroneously) that the species described by Richardson was
not the same as that described by Agassiz and Pickering’s name for
the peamouth. After this, many authors adopted Mylocheilus lateralis as the scientific name for the peamouth until 1931.
Jordan and Evermann (1927: 502) established the genus Clarkina
to describe the peamouth. The new genus honored one of their
collaborators, Howard Walton Clark, Assistant Curator of Fishes
at the California Academy of Sciences. They noted that the type
specimen upon which their new genus was based was Cyprinus
(Leuciscus) caurinus Richardson, but they provided no reason why
they replaced Mylocheilus with Clarkina. The proposed new name
was not adopted by other taxonomists.
Hubbs and Schultz (1931) reviewed the nomenclature of the
peamouth and reversed Snyder’s (1905) decision. They concluded
that the correct name for the fish described by Richardson was
Mylocheilus caurinus and that Agassiz and Pickering’s M. lateralis was a junior synonym. Since 1931 it has been universally called
Mylocheilus caurinus. Peamouth are reported to hybridize with
northern pikeminnow (Ptychocheilus oregonensis).

Scientific Synonyms
Cyprinus (Leuciscus) caurinus

Richardson (1836: 304), original description.

Mylocheilus caurinus (Richardson)

Girard (1856: 169); Girard (1858: 213); Jordan (1878: 427) Jordan
and Gilbert (1882: 224); Jordan (1885: 19); Bean (1892: 92);
Evermann (1893: 43); Eigenmann (1895: 111); Gilbert and
Evermann (1895: 44); Jordan and Evermann (1896–1900: 219);
Evermann (1899: 371); Doane (1902: 68); Henshall (1906: 4);
Evermann and Goldsborough (1907: 94); Fowler (1923: 281);
Fowler (1924: 395); Hubbs and Schultz (1931: 5); Schultz and
DeLacy (1935/1936: 378); Dyson (1936: 67); Schultz (1936: 147);
Clemens (1939: 36); Schultz (1941: 31); Bailey et al. (1960: 14);
Bailey et al. (1970: 21); McPhail and Lindsey (1970: 233); Scott
and Crossman (1973: 424); Wydoski and Whitney (1979: 88;
2003: 128); Lee et al. (1980: 208); Robins et al. (1980: 22); Simpson
and Wallace (1982: 21); Robins et al. (1991: 21).

Mylocheilus caurinus

Keil (1928: 127); Groves (1951: 20); McPhail (1967: 3); Reimers
and Bond (1967: 544); Patten et al. (1970: 6); Brown (1971: 92);
Holton and Johnson (1996: 30).

Mylocheilus caurinus (Richardson, 1836)

Robins et al. (1991: 21); Nelson et al. (2004: 73); Scholz and
McLellan (2009: 69; 2010: 117).

Mylocheilus lateralis sp. nov.

Agassiz and Pickering (1855: 231).

Mylocheilus lateralis (Agassiz and Pickering)

Girard (1856: 169); Girard (1858: 214); Suckley (1860: 359);
Snyder (1905: 341).

Mylocheilus fracterculus sp. nov.
Girard (1856: 159).

Clarkina caurina (Richardson)

Jordan and Evermann (1927: 502); Jordan et al. (1930: 118).

Distribution and Stock Status
Peamouth occur in the Columbia, Snake, Fraser, Nass, Skeena,
Athabasca, and upper Peace River Basins of Washington, Idaho,
Montana, Oregon, British Columbia and Alberta. Also occurs
in coastal streams of the Olympic Peninsula and Puget Sound
(McPhail 1967) and on Vancouver Island and other islands off the
British Columbia coast (Clemens et al. 1967, Scott and Crossman
1973). Peamouth occur in varying degrees of abundance throughout most of the Columbia and Snake Rivers and their principle
tributaries in Washington but appeared to be absent from the
Palouse Basin upstream from Palouse Falls and from upper Crab
Creek Basin above Moses Lake.
Peamouth distribution in eastern Washington is summarized
on Table 10.27 and shown in Figure 10.19. In the Columbia River
Gilbert and Evermann (1895) called the peamouth “an abundant
and a widely distributed fish in the lower Columbia Basin.” Peamouth
comprised 1.6% of the relative abundance in a sample of fish collected in the fishway of the Dalles Dam in 1999 (Johnson 1999).
In the Columbia River at John Day Reservoir, peamouth comprised 2.3% (n = 324 of 14,102 total fish) sampled in the main channel of and 11.8% (n = 1504 of 12,743 total fish) sampled in the backwater sloughs in 1984 –1985 (Barfoot et al. 2002). In 1995, peamouth
comprised 8.1% of the catch (n = 462 of 5,701 total fish) in the main
channel and 12.5% of the catch (n = 467 of 3,739) in the backwater
sloughs of John Day Reservoir (Barfoot et al. 2002).
Peamouth were reported at RKM 557–562 and RKM 605–617
in the Hanford Reach of the Columbia River (Gray and Dauble
1977). In the tailrace of Priest Rapids Dam, peamouth comprised
4.1% (31 of 745 total fish) of the relative abundance (Burley and Poe
1994). In Priest Rapids Reservoir peamouth comprised > 0.1% (1 of
3,026 total fish sampled) of the relative abundance. In Wanapum
Reservoir, peamouth comprised 1.2% of the relative abundance
(n = 29 of 2,321 total fish sampled). In Rocky Reach Reservoir,
peamouth comprised 2.4% of the relative abundance (n = 125 of
5,118 total fish sampled). In Wells Reservoir, peamouth comprised
0.5% of the relative abundance (n = 14 of 2,595 total fish sampled)
(Burley and Poe 1994).
Pfiefer et al. (2001) reported that peamouth comprised 5.9% of
the relative abundance (n = 241 of 4,044 total fish) in Priest Rapids
Reservoir and tailraice and 42.6% of the relative abundance (n = 23,042
of 54,069 total fish) in Wanapum Reservoir and tailrace. These fish
were sampled using several methods including electrofishing,gill
netting, beach seining, set lining and minnow traps.
In Chief Joseph (Rufus Woods) Reservoir, peamouth comprised
12.1% of the relative abundance (n = 32 of 263 total fish sampled) in
1972 (Laumayer 1972). In 1997, peamouth comprised 0.3% of the rel-
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Figure 10.19 Peamouth distribution in eastern Washington.
ative abundance (n = 19 of 7,460 total fish sampled) in Chief Joseph
Reservoir (Beeman et al. 2003, Godomski et al. 2004).
In Lake Roosevelt (Grand Coulee Reservoir), peamouth comprised 46.3% of the catch (n = 672 in 1,451 total fish sampled) in 1963
(Earnet et al. 1966), 3.7% of the catch (n = 386 of 10,201 total fish
sampled) in 1979–1982 (Harper et al. 1981; Nigro et al. 1982, 1983),
0.4% of the catch (n = 46 of 10,742 total fish) in 1988 – 1989 (Peone
et al. 1991), 0.1% of the catch (n = 30 of 27,303 total fish sampled) in
1998 (McLellan et al. 1989; Baldwin et al. 1989; Miller 2001; Spotts
et al. 2003), and 0.2% (n = 6 of 2,613 total fish in 2003) (McLellan
and Scholz 2003; WDFW-FWIN 2003; Fields et al. 2004). I attribute the relatively low relative abundance of peamouth in both
Chief Joseph and Grand Coulee Reservoir in recent years to the
increased abundance of non-indigenous predatory fishes such as
walleye and smallmouth bass. Most of the peamouth I have collected in Lake Roosevelt since 1988 have had characteristic walleye
bite marks on their flanks.
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In the Columbia River, British Columbia, from the international border to Keenleyside Dam, peamouth comprised 0.3%
(n = 75 of 26,991) of all fish sampled in 1990 (Hildebrand 1991).
Peamouth were also recorded were also from the Columbia mainstem near Revelstoke and Golden, British Columbia and Kootenay
Lake, British Columbia (Dymond 1936).
In the Snake River from 1979–1980, peamouth comprised 0.6%
of the relative abundance (n = 23 of 3,869 total fish sampled) in Ice
Harbor Reservoir, 0.5% of the relative abundance (n = 25 of 4,702
total fish) in Lower Monumental Reservoir, 0.2% of the relative
abundance (n = 76 in 40,598 total fish) in Little Goose Reservoir,
and 0.1% of the relative abundance (n = 2 of 3,090 total fish) in
Lower Granite Reservoir (Bennett et al. 1983). From 1985–1995,
peamouth comprised 5.7% of the relative abundance (n = 8,596
of 148,548 total fish) of all the fish sampled in Lower Granite
Reservoir (Bennett and Shrier 1986, 1987, Bennett et al. 1990, 1991,
1994, 1995, 1997). In 2002 and 2003, peamouth comprised 28.1%

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

Table 10.27

Distribution of peamouth in eastern Washington. Records are listed in alphabetical order by county and location. Duplicated
records are arranged by date. UW refers to the University of Washington Fish Collection. UMMZ refers to specimens in the
University of Michigan Museum of Zoology Fish Collection. USNM refers to the United States National Museum Fish
Collection. SU / CAS refers to the Stanford University Fish Collection / California Academy of Sciences Fish Collection.
(Page 1 of 4.)

County

Location

Reference

Asotin

Snake River (above Asotin)

Dresser (1996); Muir (1996); Chips et al. (1997)

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1983); Bennett & Shrier (1986); Bennett & Shrier (1987);
Bennett et al. (1988a, 1988b, 1991, 1993, 1994, 1995, 1997); Schuck (1992);
Muir (1996); Bennett & Seybold (2004, 2005)

Benton

Columbia River (Hanford) @ RKM 557–562

Gray & Dauble (1977)

Benton

Columbia River (Hanford) @ RKM 605–617

Gray & Dauble (1977)

Benton

Columbia River (McNary Reservoir)

Barfoot et al. (2002)

Benton

Yakima River

UW 015402 (USFWS, 1959); Pearsons et al. (2003a)

Benton

Yakima River @ Prosser, WA

UW 046780 (Collector unknown, 1961)

Benton

Yakima River @ RKM 32

UW 015420 (Patten, 1970)

Chelan

Columbia River @ Rock Island Dam

UW 046725 (USFWS, 1959); UW 046747 (USFWS, 1959)

Chelan

Columbia River (Rock Island Reservoir)

Burley & Poe (1994)

Chelan

Columbia River (Rocky Reach Reservoir)

Burley & Poe (1994)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Lake Chelan

Evermann (1899); Schultz & DeLacy (1935, 1936); UW 041340 (McPhail, 1964);

Chelan

Lake Chelan

UW 046768 (Hagen, 1968); Viloa & Foster (2002); Chelan County PUD #1
(Date unknown)

Chelan

Lake Chelan @ Stehekin River

Mongillo & Hallock (1995)

Chelan

Wenatchee River

UMMZ 98647 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936)

Chelan

Wenatchee River @ mouth

UW 002364 (Schultz & Bowers, 1932)

Columbia

Snake River (Little Goose Reservoir)

Bennett et al. (1983); Schuck (1992); Bennett & Seybold (2004, 2005)

Columbia

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983)

Cowlitz

Chehalis River below Montesano

UW 018811 (McPhail, 1965)

Cowlitz

Columbia River @ Kalama, WA

UW 001875 (Chapman, 1930)

Cowlitz

Cowlitz River

UW 003520 (Baltzo, 1934)

Douglas

Columbia River (Rock Island Dam)

UW 0024876 (Robinson, 1939)

Douglas

Columbia River (Rock Island Reservoir)

See Chelan County

Douglas

Columbia River (Rocky Reach Reservoir)

Laumeyer (1972); Dell et al. (1975); Burley & Poe (1994)

Douglas

Columbia River (Rufus Woods Reservoir)

Beeman et al. (2003); Gadomski et al. (2004)

Douglas

Columbia River (Wanapum Reservoir)

See Chelan County

Douglas

Columbia River (Wells Reservoir)

Dell et al. (1975); McGee (1979); Burley & Poe (1994)

Ferry

Columbia River (Lake Roosevelt @ Kettle Falls)

UW 016548 (Donaldson & Earnest, 1962)

Ferry

Columbia River (Lake Roosevelt)

UW 016546 (Spence, 1963); Earnest et al. (1966); Fulton & Laird (1967); WWP
(1973); Stober et al. (1977); Harper et al. (1981); Nigro et al. (1982, 1983);
Beckman et al. (1983); Baldwin et al. (1989); Peone et al. (1991); Thatcher et
al. (1993); Griffith & McDowell (1996); McLellan et al. (1998, 2001, 2005);

Table 10.27 continued on next page
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Table 10.27 continued

Distribution of peamouth in eastern Washington. (Page 2 of 4.)

County

Location

Reference

Ferry

Columbia River (Lake Roosevelt)

Griffith & Scholz (1998); Chichosz et al (1999); Devore et al. (2000); Miller
(2001, 2006b); McLellan & Scholz (2001, 2002, 2003); Spotts et al. (2003);
WDFW-FWIN (2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010); Fields et al.
(2004); Pavlick-Kunkel et al. (2005); Lee et al. (2006)

Ferry

Columbia River (Wells Reservoir)

See Douglas County

Ferry

Curlew Lake

Phillips & Divens (2001)

Ferry

Kettle River

Nielsen (1975)

Ferry

Kettle River above Cascade Falls

McPhail & Carveth (1994); McLellan & Vail (2005)

Franklin

Columbia River

Dawley (1996)

Franklin

Columbia River (Priest Rapids Reservoir)

Burley & Poe (1994)

Franklin

Snake River

Dawley (1996)

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Little Granite Reservoir)

See Asotin County

Grant

Banks Lake

UW 111150 (McPhail, 1964); Duff (1973); Polacek et al. (2003); Woller et al.
(2003); WDFW-FWIN (2004, 2005, 2006, 2007)

Grant

Billy Clapp Lake

Walton (1983)

Grant

Columbia River

Dell et al. (1975); Burley & Poe (1994); Dawley (1996)

Grant

Crab Creek

UMMZ 95058 (Schultz & Erkilla, 1932)

Grant

Crab Creek (lower)

Schultz & DeLacy (1935, 1936)

Grant

Crab Creek @ RKM 1.6

UW 002004 (Schultz & Erkilla, 1953)

Kittitas

Columbia River (Priest Rapids Reservoir)

See Grant County

Kittitas

Columbia River (Wanapum Reservoir)

See Chelan County

Klickitat

Columbia River (Dalles Dam)

Johnsen (1999)

Klickitat

Columbia River (John Day Reservoir)

See Benton County

Lincoln

Spokane River (Little Falls Reservoir)

Heaton (1992)

Lincoln

Spokane River (Spokane Arm Lake Roosevelt)

Earnest et al. (1966); WWP (1973); Beckman et al. (1985); Peone et al. (1991);
Griffith & Scholz (1991); Thatcher et al. (1993); Griffith et al. (1995); Griffith &
McDowell (1996); Scholz (1996, 1997); Underwood & Shields (1996, 1997);
Underwood et al. (1996); Chichosz et al. (1997, 1999); McLellan et al. (1998, 1999,
2001a, 2001b); McLellan & Scholz (2002, 2003); Miller (2006a, 2006b 2006c)

Okanogan

Columbia River (Chief Joseph Reservoir)

See Douglas County

Okanogan

Columbia River (Rufus Woods Reservoir)

See Douglas County

Okanogan

Columbia River (Wells Reservoir)

See Douglas County

Okanogan

Columbia River (Rufus Woods Reservoir)

Beeman et al. (2003); Gadomski et al. (2004)

Okanogan

Nespelem @ mouth

Laumeyer (1972)

Okanogan

Okanogan River

Long (2002)

Okanogan

Okanogan River above McIntyre Dam

Long (2002)

Table 10.27 continued on next page
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Table 10.27 continued

Distribution of peamouth in eastern Washington. (Page 3 of 4.)

County

Location

Reference

Okanogan

Okanogan River above Zosel Dam

Fisher (2002)

Okanogan

Okanogan River below McIntyre Dam

Long (2002)

Okanogan

Okanogan River @ Lake Osoyoos

Mongillo & Hallock (1995)

Okanogan

Okanogan River @ Oroville, WA

UW 003974 (Silliman, 1935)

Okanogan

Okanogan River @ outlet of Osoyoos Lake

UW 014417 (Arp, 1958)

Okanogan

Okanogan River (Zosel Dam Forebay)

Fisher (2002)

Okanogan

Omak lake

Fairbanks et al. (2004)

Okanogan

Palmer Lake

Korth & Bartlett (2001); Osborn et al. (2003a); Petersen & Schmuck (2006)

Okanogan

Similkameen River

Beecher & Fernau (1982); Mongillo & Hallock (1995)

Okanogan

Similkameen River (Oxbow Lake)

Beecher & Fernau (1982)

Okanogan

Skaha Lake

Fisher et al. (2002)

Pend Oreille

Bead Lake

Mongillo & Hallock (1995); Polack et al. (1999); Rader (2006); Rader et al. (2006)

Pend Oreille

Pend Oreille River (Boundary Reservoir)

McLellan (2000, 2001)

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Skillingstad et al. (1993); Bennett and Liter (1991); Ashe & Scholz (1992);
Geist et al. (2004); Scholz et al. (2005); Divens & Osborne (2006)

Pend Oreille

Pend Oreille River @ Albeni Falls

USNM 76279 (Bean, 1892)

Pend Oreille

Pend Oreille River @ Newport, WA

Gilbert & Evermann (1895)

Skamania

Columbia River

Agassiz & Pickering (1855); Dawley (1996)

Skamania

Columbia River @ Umatilla River

Gilbert & Evermann (1895)

Skamania

Unknown

SU 60031 (Collector unknown, 1938)

Skamania

Unknown

SU 60032 (Collector unknown, 1938)

Skamania

Unknown

SU 60036 (Collector unknown, 1939)

Skamania

Unknown

SU 60037 (Collector unknown, 1939)

Skamania

Unknown

SU 60033 (Collector unknown, 1938)

Skamania

Unknown

SU 60034 (Collector unknown, 1939)

Skamania

Unknown

SU 60035 (Collector unknown, 1939)

Skamania

White Salmon River

Evermann & Meek (1895)

Spokane

Spokane River (Long Lake Reservoir)

Osborne et al. (2003b)

Walla Walla

Mill Creek

Schultz & DeLacy (1935, 1936)

Walla Walla

Snake River

Dawley (1996)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Franklin County

Walla Walla

Snake River (Lower Monumental Reservoir)

See Columbia County

Walla Walla

Touchet River @ Prescott, WA

UMMZ 56530 (Dice & Hatt, 1922)

Walla Walla

Walla Walla River @ Wallula, WA

Gilbert & Evermann (1895)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Whitman

Snake River (Lower Monumental Reservoir)

See Columbia County

Yakima

Columbia River (Hanford Reach)

See Grant County

Table 10.27 continued on next page
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Table 10.27 concluded

Distribution of peamouth in eastern Washington. (Page 4 of 4.)

County

Location

Reference

Yakima

Columbia River (Priest Rapids Reservoir)

Dawley (1996)

Yakima

Columbia River (Priest Rapids Reservoir)

See Grant County

Pacific Coast

Mouth of Columbia River

UMMZ 94191 (Hubbs & Schultz, 1926); UMMZ 94193 (Hubbs & Schultz, 1926)

Idaho

Pend Oreille River Lake, ID

UMMZ 157051 (Simpson, 1948); UMMZ 167446 (Morton, 1951); UMMZ
164855 (Morton & Wooley, 1951); UMMZ 164859 (Morton & Wooley, 1951)

BC

Columbia River @ Golden, BC

Dymond (1936)

BC

Kootenay River @ Kootenay Lake, BC

Dymond (1936)

BC

Columbia River @ Revelstoke, BC

Dymond (1936)

BC

Okanogan Lake

Dymond (1936)

BC

Okanogan River @ Okanogan Lake, BC

Long (2002)

BC

Pend Oreille River (Waneta Reservoir)

BC Hydro (1991)

of the relative abundance (n = 5,623 of 19,953 total fish) of the fish
captured in Little Goose Reservoir (Bennett and Seybold 2004,
2005). In the Yakima Basin, Patten et al. (1970) collected only
one peamouth in a sample of 34,733 fish. The peamouth was collected at RKM 32. No peamouth were reported among 1,041 fish
collected at Prosser Dam, Benton County, 3,234 fish collected at
Sunnyside Dam, Yakima County, and 3,546 fish collected at Roza
Dam, Kittitas County, on the Yakima River in 1997–1999 (Karp et
al. 2002). No peamouth have been recorded from the Wenatchee,
Entiat, or Methow Rivers, although they are present in Lake Chelan
(Evermann 1899, Schultz and DeLacy 1935 / 1936, Mongillo and
Hallock 1995; Viola and Foster 2002), and in the Okanogan and
Similkameen rivers (Clemens 1936; Dymond 1936; Beecher and
Fernav 1982; Mongillio and Hallock 1995; Long et al. 2002; Fisher
et al. 2002; Fairbanks et al. 2002).
They are also rare in the Spokane River drainage being collected
from only the lower 96 km of the mainstem. None have been reported above Nine Mile Dam or in any tributary. In the Spokane
River Arm of Lake Roosevelt, peamouth were relatively abundant in
1963 when 238 were collected among 519 total fish (45.9%) (Earnest
1966). After walleye became prevalent their numbers declined to
just 20 of 1,098 fish collected in 1988 (1.8%) (Peone et al. 1990).
Peamouth have nearly been extirpated from the Spokane River
Arm of the Lake Roosevelt as only 9 were collected between 1988
and 2008 (Peone et al. 1990; Griffin and Scholz 1992; Thatcher et al.
1999; Griffith et al. 1995; Griffith and McDowell 1996; Underwood
and Shields 1996, 1997; Underwood et al. 1996; Scholz 1996, 1997;
Chichoz et al. 1987, 1999; McLellan et al. 1998, 1999, 2001a, 2001b,
2004, 2005, 2006, 2007) Miller 2004; McLellan and Scholz 2002,
2005). In Little Falls Reservoir, 9 of 8,279 total fish caught in 1992
(0.1%), were peamouth (Heaton 1992). None were caught among
329 fish sampled from Little Falls Reservoir in 2003 (Scholz 2004).
Osborne et al. (2003b) reported 3 peamouth, 145–186 mm TL,
among 5,791 (< 0.1%) fish collected from Long Lake Reservoir.
Peamouth were present in the Kettle River (Nielson 1975;
McPhail and Carveth 1994; McLellan and Vail 2005). One was
among 1,331 total fish sampled in Curlew Lake in 1998 (Phillips and
Divens 2001).
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Peamouth were also represented throughout the Pend Oreille
River where 36, 170–245 mm TL, were among 316 (1.1%) total fish
captured in Seven Mile Reservoir in 1987 (BC Hydro 1988) and 141,
70–357 mm TL, were among 1,930 total fish captured in Boundary
Reservoir in 1999 and 2000 (McLellan 2000, 2001). In Box Canyon
Reservoir, 542 (1.8%) peamouth were among 29,213 total fish captured in 1989 and 1990 (Bennett and Liter 1991) and 391 (0.7%)
were among 52,552 total fish captured there in 1988–1990 (Ashe and
Scholz 1990). Peamouth were the 11th most abundant of 21 species
captured in the Pend Oreille River. In 2003, 29 peamouth, 27–291
mm TL, were among 665 (4.3%) total fish sampled in Box Canyon
Reservoir below Albeni Falls Dam (Geist et al. 2004). In 2004,
1,110 (7.1%) peamouth, 61–340 mm TL, were among 15,525 total fish
sampled throughout Box Canyon Reservoir (Divens and Osborne
2007). Also in 2004, 173 (7.8%) peamouth, 162–357 mm TL, were
among 2,207 total fish sampled at the head of Box Canyon Reservoir
in the tailrace below Albeni Falls Dam (Scholz et al. 2005). Ashe and
Scholz (1992) estimated the population (± 95% CI) of peamouth inhabiting Box Canyon Reservoir at 75,556 (13,459–755,560) individuals in 1990.
Peamouth also inhabited Bead Lake in Pend Oreille County.
Peamouth relative abundance was estimated at 32% (36 of 111 total
fish) in 1993 (Mongillio and Hallock 1995), 15% (110 of 745 total
fish) in 1999 (Polacek et al. 1999) and 9.1% (541, 40–300 mm TL, of
5,941 total fish) in 2004 (Rader 2006; Rader et al. 2006). The first
two surveys were gill net only surveys, whereas Rader et al. (2006),
used a combination of electrofishing, gill nets and fyke nets. The
different sampling methodologies used are probably responsible
for the difference in relative abundance.
Peamouth also occur in the Columbia Basin project area where
they were recorded from Banks and Billy Clapp lakes. From 2003–
2006 a total of 8 peamouth, 183–363 mm TL, were among 12,975
total fish collected during annual surveys of Banks Lake (Polacek
et al. 2003; WDFW-FWIN 2004, 2005, 2006, and 2007). Twenty two
peamouth were among 523 total fish collected from Billy Clapp
Lake in 1989 (Walton 1983). Palmer Lake, Okanogan County,
also harbors peamouth. In 1999, 455 peamouth were among 2,911
(15.6%) total fish sampled by WDFW (Osborne et al. 2003a).

Fishes of Eastern Washington: A Natural History
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Although peamouth were present in the Snake River, none have
been reported in any of the eastern Washington tributaries of the
Snake River. None have been reported in the Walla Walla Basin.
None have been reported in the Tucannon, Palouse or Grande
Ronde rivers or in Asotin Creek.
In Idaho, Peamouth occur in the Snake River below Shoshone
Falls but have not been reported in any of the principle tributaries, such as the Clearwater, Salmon or Boise rivers (Simpson and
Wallace 1982). Peamouth are abundant in the Pend Oreille and
Kootenai River basins, North Idaho (Lee et al 1980; Simpson
and Wallace 1982). Simpson and Wallace (1982: 21,123) stated the
Peamouth were present in the Coeur d’Alene System but none were
shown on their distribution map (Ibid: 122) and I am unaware of
any reports of their collection anywhere in the Coeur d’Alene Basin.

In Montana, peamouth are restricted to the Clark Fork,
Flathead, Bitterroot and Kootenai River drainages (Columbia
River Basin) where they are locally abundant, particularly about
Flathead Lake (Brown 1971; Holton and Hohnson 1996). They are
not present in Wyoming (Baxter and Stone 1996).
Peamouth are widely distributed in British Columbia, south
of the 55° N latitude (Carl et al. 1967; Scott and Crossman 1973).
They are common in the Columbia mainstem and in most lakes
of southern British Columbia in the Columbia, Okanogan and
Kootenai drainages (Dyson 1936). A comparison of old papers
(e.g., Suckley 1860, Gilbert and Evermann 1895; Evermann and
Goldsborough 1907) with newer reports (Scott and Crossman 1973;
Wydoski and Whitney 1972; Simpson and Wallace 1982) indicates
that at most locations the peamouth was formerly more abundant
than it is now.
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GOLDEN SHINER
Notemigonus crysoleucas (Mitchell, 1814)
Primary Identification

Confirming Characters

1.

1.

Anal fin base longer than dorsal fin base.

2.

Origin of pelvic fins distinctly in front of anterior origin
of dorsal fin.

3.

Pelvic axillary process present in some individuals but
absent in others.

4.

Pharyngeal tooth formula 0,5–5,0 teeth hooked with
grinding surface.

Fleshy keel on abdomen between pelvic fins and anus.
Scales extend to, but do not pass over, the keel. Keeled
edge with half scales.

2.

Posterior edge of anal fin falcate (sickle shaped). Anal
fin with 11 to 13 anal rays.

3.

Lateral line strongly decurved.

4.

Mouth oblique (upturned) at ≥ 45 degree angle.

fleshy keel
vent

whole scale
half scale

Figure 10.20 Golden shiner North Twin Lake, Ferry County, WA. Inset shows detail of the fleshy keel.

Similar Species
1.

2.

Redside shiner. Lateral line decurved, but lack the fleshy
keel between pelvis and anus. Posterior edge of anal fin
slightly concave. Anal fin with 10–22 anal rays, usually ≥ 15.
Tui chub. Mouth oblique but lack the fleshy keel between the pelvis and anus.

Etymology
Notemigonus G. angled back
crysoleucas G. golden white

Pronunciation
Notemigonus - Nōt-ĕm-ĭg-ōn-ŭs
crysoleucas - cry-sō-leu-căs
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Common Names
Golden shiner (AFS name), roach, bream, gudgeon.

Systematic Notes
First described by Mitchill (1814: 23) as Cyprinus chrysoleucas. Rafinesque
(1819: 420) erected the genus Notemigonus and called a population of
western golden shiner, Notemigonus auratus. Jordan and Gilbert (1883)
were among the first to call the golden shiner, Notemigonus chrysolecas (Mitchill). The golden shiner is highly variable with respect to its
anal fin ray count, which varies from 8–19 throughout its native range
(Hubbs 1921b, Schultz 1926). Schultz (1926) showed that this variation
was clinal, with higher counts along the east coast and lower counts
further west. Hubbs and Lagler (1958) recognized three subspecies of
golden shiner: N.c. chrysoleucas (Mitchill) the eastern golden shiner,
which occurs along the east coast from Virginia to Canada’s maritime
provinces; N.c. auratus (Rafinesque), the western golden shiner which
occurs from the Great Lakes and Ohio River westward to the Dakotas,
Nebraska, Oklahoma, and Arkansas, and N.c. bosci, (Valenciennes),

Fishes of Eastern Washington: A Natural History
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which occurs along the east coast from North Carolina to Florida, west
to the Gulf States. However, the American Fisheries Society does not
recognize these subspecies (Chute et al. 1948; Bailey et al. 1960, 1970;
Robins et al. 1980, 1992; Nelsen et al. 2004).

Abramis (Notemigonus) chrysoleucus (Mitchill)

Scientific Synonyms

The golden shiner was originally distributed throughout eastern
North America from the Gulf of Mexico to southern Canada, from
the Atlantic Ocean west to the Great Plains. It is one of the most
popular bait fish in North American and has been introduced illegally at many locations west of the Continental Divide. It is tolerant of pH, high temperature (37 ºC) and low dissolved oxygen (<1
mg/L). It is fractional spawner, with an extended spawning season
that can last from March through September, and can produce
2,700–4,700 eggs during the interval (Moyle 2002). As a result,
golden shiners often establish self perpetuating populations at locations where they are introduced.
Golden shiner is established in Long Lake, Kitsap County and
Fazon Lake, Whatcom County in western Washington (Wydoski
and Whitney 2003). Golden shiners were recorded from Round
Lake, and North and South Twin lakes, on the Colville Indian
Reservation, Ferry County (Fairbanks et al. 2004). Golden shiner,
first observed in Twin Lakes in the 1980’s, now appears to be established there (J. Macro, Colville Confederated Tribes Fish and
Wildlife Department, pers. comm.). Electrofishing, gill net, and
trap net surveys were conducted at North and South Twin Lakes
in 2003 (Fairbanks et al. 2004). Golden shiner accounted for
49% of the relative abundance (n = 460 of 939 fish sampled) in
North Twin Lake and 48.5% of the relative abundance (n = 1,446
of 2981 fish sampled) in South Twin Lake (Fairbanks et al. 2004).
None were collected in either lake during fish surveys made in
1965 and 1975 (Halfmoon 1978). Specimens of golden shiner
in the University of Washington Fish Collection include: UW
111064 (ten specimens collected by D. Lonzarich and identified
by C. Gredzen; in Swauk Creek, Kittitas County, in 1993); and
UW 111102 (11 specimens collected and identified by C. Grezden
from the Tucannon River, Columbia County, near Starbuck,
Washington on 14 September 1980).

Cyprinus chrysoleucas original description.
Mitchill (1814: 23).

Notemigonus auratus sp. nov.
Rafinesque (1819: 420).

Cyprinus (Leuciscus) chrysoleucas Mitchill
Richardson (1836: 122).

Leuciscus chrysoleucas
Perely (1852: 193).

Notemigonus chrysoleucus (Mitchill)

Jordan and Gilbert (1883: 250); Kendall (1895: 54); Jordan,
Evermann, and Clark (1930: 115); Trautman (1957: 289); Chute et
al. (1948: 131); Hubbs and Lagler (1958: 80); Bailey et al. (1960: 14,
1970: 18); Baxter and Simon (1970: 54); Scott and Crossman
(1973: 434); Eddy and Underhill (1976: 243); Moyle (1976: 198,
2002: 164); Robins et al. (1980: 23); Phillips et al. (1982: 127);
Sigler and Sigler (1986: 189); Nelsen and Paetz (1992: 378); Sigler
and Sigler (1996: 196); Wydoski and Whitney (2003: 129).

Notemigonus chrysoleucus

McGinnis (1984: 90); Brown (1971: 79); Baxter and Stone
(1995: 88); Holton and Johnson (1996: 31).

Notemigonus chrysoleucus (Mitchill, 1814)

Robins et al. (1992: 21); Nelson et al. (2004: 73); Scholz and
McLellan (2009: 71; 2010: 119).

Notemigonus chrysoleucus chrysoleucus (Mitchill)
Hubbs and Lagler (1952: 81).

Notemigonus chrysoleucus bosci Valeniennes

Jordan and Evermann (1896–1900: 250)

Distribution and Stock Status

Hubbsamd Lagler (1952: 81).

A. T. Scholz

687

Chapter 10

Waneta

C

Kettle R.

bia
um
ol

Boundary

R.

P e nd

Box
Canyon

e R.
Oreill

San Poil R.

.

undary

tc h

Col
um
bi a

na

ee
R.

Little Long
Falls Lake

Nine

Spokane R. Mile

Banks
Lake

R.

D raina ge

We

Tumwater

Albeni
Falls

Grand
Coulee

.

B asin Bo

Wells

Lake Roosevelt

R
ow

tR
tia
En

Lake
Chelan

Chief
Joseph

R.
lle
lvi

M e th

Okanogan
R.

Co

Upriver
Post
Falls

Monroe

Rocky
Reach

Dryden

Cr a

Rock
Island

Coeur
d’Alene
Lake

b Cr
.
Rock
Lake

Moses
Lake

Potholes
Reservoir

ch
Na
es

Wanapum

Crab Cr.

R

.

R.

Rosa

Priest
Rapids

Horn
Rapids
Sunnyside

Sn

Yaki
ma R .

us e
Palo

Ice
Harbor

Prosser

eR
ak

Lower
Granite

Little
Goose

Lower
Monumental

Tuca
nnon

.

R.

Touchet R.

W
K li
c k it
Bonneville

Figure 10.21

688

Dalles

aW

at R .

all

ia R.
umb
Col

a ll

McNary

DISTRIBUTION
Present

John
Day

Historic

Distribution of golden shiner in eastern Washington.
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Family Cyprinidae: Carps and Minnows

FATHEAD MINNOW
Pimephales promelas Rafinesque, 1820
Primary Identification

Confirming Characteristics

1.

First dorsal fin ray is short (about ½ of the length of
other rays).

1.

Posterior edge of dorsal fin rounded.

2.

Lateral line incomplete, usually terminates below dorsal
fin. However, the character is variable. Some specimens
have lateral lines that extend to anterior of caudal peduncle

2.

Origin of anal fin underneath of behind posterior
insertion of dorsal fin.

3.

Origin of pelvic fins are under or slightly behind posterior insertion of dorsal fin.

4.

Scales relatively large 41–54, usually 45–50, in lateral
series. Only carp and goldfish have larger scales (fewer
in lateral line series).

3.

Breeding males have spongy pad extending from nape
to middle of dorsal fin and nuptial tubercles in three
main rows on snout and on lower jaw. (Males in this
condition from April to August.)

Figure 10.22 Fathead minnow, Pine Creek, Whitman County, WA. Large photo is a male with spawning tubercles on face and spongy
dorsal pad in front of dorsal fin (preserved in alcohol). Inset shows a nonspawning fish (natural color).

Similar Species

Common Name(s)

1.

Fathead minnow (AFS name), northern fathead minnow, blackhead minnow.

Minnows (Cyprinidae): Distinguished from other minnows by the short, stubby, 1st dorsal ray and incomplete
lateral line. These characters are diagnostic for this
species in eastern Washington; no other minnow has an
anterior dorsal ray as short as this. All the other minnows in eastern Washington have complete lateral line
extending to posterior edge of caudal fin.

Systematic Notes
Fathead minnow were first described by Rafinesque (1820: 53),
from specimens collected in Kentucky, as Pimephales promelas. It
has been known by that scientific name and common name ever
since, probably because spawning males are so distinctive. For
notes on geographic variation see Taylor (1954).

Etymology
Pimephales: (G.) fat head.

Scientific Synonyms

promelas: (G.) before black, refers to dark patches usually present
on head and operculum, particularly in spawning males.

Pimephales promelas

Pronunciation

Pimephales milesi (Cope)

Rafinesque (1820c: 53) original description.
Jordan and Evermann (1896–1900: 217).

Pimephales - Pim-eph-ā-lē-s
promelas - pro-mē-lăs
A. T. Scholz
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Pimephales promelas Rafinesque

Eigenmann (1895: 108); Simon (1951: 89); Bailey et al. (1960: 16);
Sigler and Miller (1963: 881); Bailey et al. (1970: 17); Baxter and
Simon (1970: 93); Scott and Crossman (1973: 480); Robins et al.
(1980: 25); Simpson and Wallace (1982: 125); Sigler and Sigler
(1987: 195); Nelson and Paetz (1992: 159); Baxter and Stone
(1995: 102); Wydoski and Whitney (2003: 130).

Pimephales promelas (Rafinesque, 1820)

Robins et al (1991); Nelson et al. (2004: 76); Scholz and McLellan
(2009: 73; 2010: 121).

Pimephales promeles promeles Rafinesque
Taylor (1954: 42); Trautman (1957: 401).

Pimephales promelas

Brown (1971: 103); Holton and Johnson (1996: 37).

Distribution and Stock Status
The native distribution of the fathead minnow was in the Mississippi
River and Great Lakes drainage between the Appalachian and Rocky
Mountains. Historically, fathead minnow did not occur west of the
Continental Divide. The fathead minnow was not previously reported in fish keys or distribution records published for the state of
Washington (Schultz 1936; Schultz and DeLacy 1935,1936; Wydoski
and Whitney 1979), until Wydoski and Whitney (2003) reported
their presence. There is no record of introduction in Washington
but they are now established at various locations throughout the
state. The first fathead minnows were collected in July 1979 from
Martha Lake, Snohomish County and placed in the University of
Washington Fish Collection (Scholz et al. 2004). Since then, they
have been collected at the following sites in eastern Washington:
1) North and South Twin Lakes and Elbow and Round lakes on the
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Figure 10.23 Fathead minnow distribution in eastern Washington.
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Family Cyprinidae: Carps and Minnows

Colville Indian Reservation, Ferry County in 1981 and 1982; 2) a
farm pond connected by an irrigation canal to the Yakima River,
Yakima County, in 1995; 3) Rock Creek drainage (Palouse River
Basin), Spokane and Whitman County in 2002 (Scholz et al. 2004).
In 2002, 59 fathead minnow were collected at 10 locations over
a distance of 74 km in Pine Creek and two of its tributaries, indicating that it is well established in that drainage (Scholz et al. 2004).
Pine Creek is a tributary of Rock Creek, Palouse River Drainage.
Glover (2004) later found them throughout the Pine Creek drainage, she found them at 12 of 42 sites in the mainstem, 1 of 2 sites
in Cabbage Creek, 2 of 5 sites in North Pine Creek, 1 of 1 sites in
Spring Creek, 3 of 4 sites in Kelly Creek, 2 of 6 in Squaw Creek, 4
of 8 sites on Thorn Creek, and 0 of 2 sites on Willow Creek. Fox
(2005) found them in Cottonwood Creek, a different tributary in
the Rock Creek drainage, and in Kamiache Creek, a tributary of
Cottonwood Creek. Porter (2006) found fathead minnows at 23
of 47 sites sampled in Rock Creek and at 2 sites in Imbler Creek,
a third tributary that joins Rock Creek. (See Figure 10.23 and
Table 10.28).
Also, fathead minnow were collected from 1998–2001 at the following locations in western Washington: 1) Blackman Lake, lower
Pilchuck River, lower Snohomish River, and lower Stillaguamish
River, Snohomish County; 2) Lake Sammamish, King County; 3)
Table 10.28

Muck Creek, Pierce County; 4) Pass Lake, Skagit County and 5)
Squalicum Lake, Whatcom County (Scholz et al. 2004).
Fathead minnow were introduced in Idaho in 1945 and became
established in Quayle’s Lake, Freemont and Madison Counties
(Simpson and Wallace 1982). This was the only place where fathead
minnow occurred in Idaho according to distribution maps published by Lee et al (1980) and Simpson and Wallace (1982). Since
then, it was collected in: 1) eastern Idaho in Henrey’s Fork of the
Snake River, Madison County, in 1996, 1999 and 2000; 2) western
Idaho in Snake River, Canyon County, in 2000 and 3) the north
Idaho panhandle in the Coeur d’Alene River (Spokane River Basin)
near Prichard, Shoshone County, Idaho in 1995 (Scholz et al. 2004).
Fathead minnow occur throughout the Missouri River drainage, Montana and have been reported at a few locations in the
Clark Fork drainage of western Montana (Brown 1971, Holton and
Johnson 1996). They occur widely in Alberta and Saskatchewan
(Eigenmann 1895). They are present throughout Wyoming, except
for the Snake River drainage (Baxter and Stone 1995). Fuller et al.
(1999) noted that fathead minnow have been introduced both intentionally (to provide forge for predators) or unintentionally (by
bait anglers who purchased them from bait supply companies and
then discarded unused minnows in the lakes and streams). Their
occurrence in Washington is probably related to this type of activity.

Distribution of fathead minnow in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. Locations in parenthesis refer to the drainage basin. UW refers
to the University of Washington Fish Collection. (Page 1 of 3.)

County

Location

Reference

Ferry

Elbow Lake

J. Marco, CCT Fish & Wildlife Dept. pers. comm.

Ferry

Round Lake

Fairbanks et al. (2004)

Ferry

Twin Lake (North)

Christensen et al. (2007)

Ferry

Twin Lake (South)

J. Marco, CCT Fish & Wildlife Dept. pers. comm.

Spokane

Hardman Creek (Pine Creek)

Lawlor (2001)

Spokane

North Pine Creek @ RKM 0.7 (Pine Creek)

Scholz (2003); Glover (2004)

Spokane

North Pine Creek @ RKM 2.9 (Pine Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Spokane

North Pine Creek @ RKM 12.9 (Pine Creek)

Glover (2004)

Spokane

Spring Valley Creek @ RKM 0.5 (Pine Creek)

Lawlor (2001)

Spokane

Spring Valley Creek @ RKM 5.0 (Pine Creek)

Scholz (2003)

Whitman

Cabbage Creek @ RKM 14.4 (Pine Creek)

Glover (2004)

Whitman

Cache Creek @ RKM 14.8 (Pine Creek)

Glover (2004)

Whitman

Cottonwood Creek @ RKM 4.3 (Rock Creek)

Fox (2005); Scholz (2005); Porter (2006)

Whitman

Imbler Creek @ RKM 0.0 (Rock Creek)

Porter (2006)

Whitman

Imbler Creek @ RKM 0.1 (Rock Creek)

Porter (2006)

Whitman

Kamiache Creek @ RKM 1.0 (Cottonwood Creek)

Fox (2005); Scholz (2007)

Whitman

Kelly Creek @ RKM 12.4 (Pine Creek)

Glover (2004)

Whitman

Pine Creek @ RKM 8.3 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Whitman

Pine Creek @ RKM 11.7 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Whitman

Pine Creek @ RKM 20.5 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Table 10.28 continued on next page
A. T. Scholz
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Table 10.28 continued

Distribution of fathead minnow in eastern Washington. (Page 2 of 3.)

County

Location

Reference

Whitman

Pine Creek @ RKM 24.4 (Rock Creek)

Lawlor (2001)

Whitman

Pine Creek @ RKM 24.5 (Rock Creek)

Glover (2004)

Whitman

Pine Creek @ RKM 39.9 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Whitman

Pine Creek @ RKM 41.9 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Whitman

Pine Creek @ RKM 48.6 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Whitman

Pine Creek @ RKM 57.9 (Rock Creek)

Scholz (2002); Glover (2004); Scholz et al. (2004)

Whitman

Pine Creek @ RKM 65.3 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Whitman

Pine Creek @ RKM 72.3 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Whitman

Pine Creek @ RKM 78.6 (Rock Creek)

Glover (2004)

Whitman

Pine Creek @ RKM 82.4 (Rock Creek)

Scholz (2003); Glover (2004); Scholz et al. (2004)

Whitman

Rock Creek (Palouse River)

Scholz (2005)

Whitman

Rock Creek @ RKM 7.0 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 11.1 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 14.1 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 16.2 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 19.6 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 19.8 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 21.2 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 21.4 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 26.3 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 27.9 (Palouse River)

Scholz (2001)

Whitman

Rock Creek @ RKM 28.0 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 31.8 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 32.6 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 33.8 (Palouse River)

Scholz (2001)

Whitman

Rock Creek @ RKM 34.2 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 34.5 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 37.1 (Palouse River)

Scholz (2001)

Whitman

Rock Creek @ RKM 37.3 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 37.9 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 39.1 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 40.1 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 42.7 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 45.3 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 75.2 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 75.8 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 75.9 (Palouse River)

Porter (2006)

Whitman

Spring Creek @ RKM 12.2 (Pine Creek)

Glover (2004)

Whitman

Spring Valley Creek @ RKM 0.5 (Pine Creek)

Lawlor (2001)

Whitman

Spring Valley Creek @ RKM 14.1 (Pine Creek)

Glover (2004)

Whitman

Spring Valley Creek @ RKM 5.0 (Pine Creek)

Scholz (2003)

Whitman

Squaw Creek @ RKM 12.2 (Pine Creek)

Glover (2004)

Table 10.28 continued on next page
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Table 10.28 concluded Distribution of fathead minnow in eastern Washington. (Page 3 of 3.)
County

Location

Reference

Whitman

Thorn Creek @ RKM 1.0 (Pine Creek)

Glover (2004)

Whitman

Thorn Creek @ RKM 5.0 (Pine Creek)

Glover (2004)

Whitman

Thorn Creek @ RKM 10.0 (Pine Creek)

Glover (2004)

Whitman

Thorn Creek @ RKM 15.0 (Pine Creek)

Glover (2004)

Whitman

Thorn Creek @ RKM 29.0 (Pine Creek)

Glover (2004)

Whitman

Willow Creek @ RKM 8.2 (Pine Creek)

Scholz (2003)

Whitman

Willow Creek @ RKM 10.7 (Pine Creek)

Glover (2004)

Yakima

Farm Pond (Yakima River)

E. Anderson (WDFW, Yakima, WA, pers. comm.)

Idaho

Coeur d’Alene River (North Fork

AC 10001709 (S. Relyea, date unknown)

A. T. Scholz
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NORTHERN PIKEMINNOW

Ptychocheilus oregonensis (Richardson, 1836)
Primary Identification

Confirming Characteristics

1.

Large toothless mouth. Maxillary bone extends behind
front of eye.

1.

2.

Body elongate, head and snout long and tapered.

Juveniles (≤ 70–100 mm) have black spot (schooling
mark) present on caudal peduncle near base of caudal
fin. This disappears when the fish attains a length of
about 100 mm.

3.

Pelvic fin origin under or slightly in front of anterior
origin of dorsal fin.

2.

No maxillary barbels.

4.

Anal fin origin behind posterior insertion of dorsal fin.

3.

5.

Ridge-like axillary process present at base of pelvic fins.

Breeding males develop small (nearly inconspicuous) nuptial tubercle on head, back, paired fins, anal and caudal fin.
Pectoral, pelvic and anal fins turn yellow to orange.

4.

Lateral line complete and down-curved.

no teeth on
upper jaw

fold
large terminal mouth with no teeth in upper and lower jaw
Figure 10.24 Northern pikeminnow, Pend Oreille River, Pend Oreille
County, WA. Inset shows detail of large terminal mouth
and fold in upper lip.

Similar Species
1.

2.

Etymology

Minnows (Cyprinidae): Pikeminnows are the largest western minnow and can often be distinguished on the basis of
size alone. Small pikeminnows resemble redside shiners,
chiselmouth and peamouth. The presence of a schooling
mark (a black dot) on the caudal peduncle in small specimens can help to separate them from other species.
Walleye (Centrarchidae): Anglers often confuse pikeminnows with walleye because the body plan (fusiform) of both species is similar in profile. However, the
pikeminnow has one dorsal fin (soft rayed) whereas the
walleye has two dorsal fins (spiny and soft rayed).

Pronunciation
Ptychocheilus - Pty-cho-cheil-us (Ptī-cō-keel-us)
oregonensis - or-eg-on-en-sis (oregon-en-sis)

694

Ptychocheilus: G. folded lip. The skin of the mouth behind the inner surface of the upper lip has a series of radiating folds all around
its edge (Agassiz 1855: 229). Also lower lip is separated from the jaw
by a furrow. Difficult to see in fresh specimens and is better seen on
preserved specimens.
oregonensis: Of Oregon (or Oregon River) being an old name for
the Columbia River, which was the type locality for this species.

Common Name(s)
Northern pikeminnow (AFS name), northern squawfish. The
pikeminnow was known by the common name squawfish until
it was changed it at the behest or Northwest Indian Tribes who
considered the old name pejorative to Indian women (Nelson et
al. 1998: 37). The origin of the old name is uncertain but may have
been a corruption of sqwak-fish, because the fish frequently makes
a squawking noise when picked up. The Spokane Indians called
this species kwch-ch, which is onomatopoeic, named after the
sound it makes (Ostermann 1995).

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

Systematic Notes
Originally described as Cyprinus (Leuciscus) oregonensis by
Richardson (1836: 305), type locality Columbia (Oregon) River.
Agassiz (1855: 229), impressed by the uniqueness of the pikeminnow’s folded lip, erected the genus Ptychocheilus and gave it the
name Ptychocheilus gracilis. (Apparently, Agassiz didn’t recognize
that Richardson had already described the species under a different genus name.) Subsequent authors placed Richardson’s species
within Agassiz genus and synonymized P. gracilis with P. oregonensis. Jordan (1878: 82) temporarily classified the northern pikeminnow as Gila oregonensis because “the folding of the lip… is not an
evident feature to me” and other characters such as pharyngeal
tooth formula and length of intestine were similar to Gila. [The
folded lip condition is not apparent in fresh specimens, but is present in specimens that have been pickled in alcohol (Figure 10.24).]
Jordan later reversed himself, calling the species Ptychochilus oregonensis (Jordan and Gilbert 1883), later Ptychocheilus oregonensis (Jordan and Evermann 1896–1900: 224). This is a stable species
with few synonyms. A relative, the endangered Colorado pikeminnow (Ptycocheilus lucius) of the Colorado River Basin, is the largest
North American minnow attaining a maximum total length of 1.8
m and weight of 45 kg.
Carney and Page (1990) described how to separate the four
species of Ptychocheilus and discussed their evolution. Patten
et al. (1970) and Smith (1996) reported that northern pikeminnow hybridized with chiselmouth in the Yakima River and in
Lower Granite Reservoir. Smith (1996) examined 4,409 northern
pikeminnow turned in under the northern pikeminnow reward
program and determined that 73 were hybrids and 2 were F₁
backcrossed with the parents. The northern pikeminnow and chiselmouth can be distinguished by examining the peritoneum lining
the abdominal cavity. It is black in chiselmouth, white in northern
pikeminnow and gray in their hybrid. Mitochondrial DNA analysis indicated that northern pikeminnow were the female parent in
67% of the hybrids and that chiselmouth were the female parent in
33% of the hybrids.

Scientific Synonyms
Cyprinus (Leuciscus) oregonensis

Richardson (1836: 305) original description.

Gila oregonensis

Jordan (1878: 424).

Ptychocheilus gracilis sp. nov.

Agassiz [and Pickering] (1855: 229).

Luciscus oregonensis

Günther (1868: 239).

Ptychocheilus oregonensis (Richardson)

Girard (1856: 209); Girard (1858: 298); Jordan (1878: 82);
Evermann (1891: 43); Evermann and Goldsborough (1893: 43);
Eigenmann (1895: 111); Gilbert and Evermann (1895: 44); Jordan
and Evermann (1896–1900: 224); Evermann (1899: 371); Doane
(1902: 68); Henshall (1906: 4); Evermann and Goldsborough
(1907a: 95); Jordan (1907: 47); Fowler (1923: 281); Gray and
Dauble (1982: 128); Jordan et al. (1930: 114); Schultz and DeLacy
(1935 / 1936: 378); Dyson (1936: 68); Schultz (1936: 150); Clemens

(1939: 35); Schultz (1941: 31); Clemens et al. (1959: 107); Bailey
et al. (1960: 16); LaRivers (1962: 376; 1994: 76); Bailey et al.
(1970: 23); McPhail and Lindsey (1970: 225); Paetz and Nelsen
(1970: 143); Groves (1971: 1,720); Michaelis (1972: 18); Scott
and Crossman (1973: 487); Jackson (1975: 9); Knecht (1976: 8);
Pearman (1977: 11); Wydoski and Whitney (1979: 85; 2003: 132);
Lee et al. (1980: 349); Robins et al. (1980: 25); Simpson and
Wallace (1982: 21); Sigler and Sigler (1987: 198); Nelsen and
Paetz (1992: 167).

Ptychocheilus oregonensis

Keil (1928: 126); McPhail (1967: 3); Reimers and Bond
(1967: 544); Patten et al. (1970: 6); Brown (1971: 104); Laumeyer
and Maughan (1973: 67); Maughan and Laumeyer (1974: 173);
Maughan (1976: 811); Holton and Johnson (1996: 30).

Ptychochilus oregonensis (Richardson)
Jordan and Gilbert (1883: 226).

Ptychocheilus oregonensis (Grd.)
Suckley (1860: 363).

Ptychocheilus oregonensis (Richardson, 1836)

Robins et al. (1991: 24); Nelson et al. (2004: 77); Scholz and
McLellan (2009: 75; 2010: 123).

Distribution and Stock Status
Northern pikeminnow are found west of the Continental Divide
in the Columbia and Fraser River Basins of Washington, Oregon,
Idaho, Montana, and British Columbia (Lee et al. 1980). They also
occur in coastal streams as far north as the Stikine and Nass Rivers
in British Columbia and as far south as the Rogue River, Oregon.
They are common in the Puget Sound Region of Washington. They
occur east of the Continental Divide in the Peace River System,
British Columbia and Alberta (Scott and Crossman, 1973; Lee et
al. 1980; Nelson and Paetz 1992).They are common throughout the
Columbia mainstem from the mouth to the head waters, most of
the principle tributaries, and in many smaller tributaries.
Notes on the distribution of northern pikeminnow in eastern
Washington are recorded in Table 10.29 and shown on Figure 10.25.
In the Columbia River, Gadomski and Barfoot (1998) reported that
northern pikeminnow comprised 3.3% of the relative abundance
(n = 221 of 6,565) total fish in the Dalles Reservoir. Barfoot et al.
(2002) reported that northern pikeminnow comprised 13.3% (1,857
of 14,102 total fish) of the relative abundance in the main channel
at John Day Reservoir in 1984–1988. During the same time period
they comprised 18.6% (n = 2,370 of 12,743 total fish) of the relative
abundance of fish captured in backwater sloughs and tributary
mouths of John Day Reservoir. In 1995, northern pikeminnow
comprised 6.7% (n = 382 of 5,701) of all fish captured in the mainstem and 29.9% (n = 1,118 of 3,793) of all fish captured in the backwaters of John Day Reservoir (Barfoot et al. 2002).
Ward et al. (1995) provided CPUE data for northern pikeminnow
for each of the reservoirs in the Columbia and Snake rivers as well
as the from the free flowing reach below Bonneville Dam. Within
every reservoir, density was higher in the tailrace of the upstream
dam. Total abundance downstream from Bonneville Dam exceeded
the abundance in any of the reservoirs. Northern pikeminnow in
Columbia River reservoirs, ranked in order from most to least abundance were: Bonneville, Wanapum, Rocky Reach, the Dalles, John
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Figure 10.25 Northern pikeminnow distribution in eastern Washington.
Day, McNary, Wells, Rock Island, and Priest Rapids (Ward et al.
1995). Northern pikeminnow in the four lower Snake River reservoirs ranked in order from most to least were: Little Goose, Lower
Monumental, Lower Granite and Ice Harbor (Ward et al. 1995).
In Priest Rapids Reservoir and tailrace 606 northern pikeminnow were among 4,044 total fish (15%) collected in 1999 (Pfiefer
2001). In Wanapum Reservoir and tailrace 3,924 northern pikeminnow were among 54,069 total fish (7.3%) collected (Pfiefer et
al. 2001).
In Chief Joseph (Rufus Woods) Reservoir on the Columbia
River, northern pikeminnow comprised 5.6% of the relative abundance (n = 415 of 7,460 total fish) (Beeman et al. 2003; Gadomski
et al. 2004).
In Grand Coulee Reservoir (Lake Roosevelt), northern pikeminnow accounted for 67.5% of the relative abundance (n = 102, 109–321
mm TL), in 1949 (Gangmark and Fulton 1949). From 1963 to 1976 they
comprised 33.1% of the relative abundance (n = 786, 90–521 mm TL,
among 2,371 total fish sampled) (Earnest et al. 1966, WWP 1973, Stober
696

et al. 1977). From 1979–1983, they were 16.9% of the relative abundance (n = 1,982, 70–617 mm TL, of 11,712 total fish sampled) (Harper
et al. 1981; Nigro et al. 1982, 1983; Beckman et al. 1985). From 1988 to
2006, northern pikeminnow were 2.1% of the relative abundance in
Lake Roosevelt (n = 3,594, 17–642 mm TL, of 170,884 total fish) (Peone
et al. 1991; Griffin and Scholz 1992; Thatcher et al. 1993; Griffin and
McDowell 1996; Underwood and Shields 1996, 1997; Underwood et
al. 1996; Scholz 1996, 1997; Chichosz et al. 1997, 1999; McLellan et al.
1998, 1999, 2001a, 2001b, 2003, 2004, 2005, 2006, 2007; Baldwin et al.
1999; Divens et al. 2000; Miller 2001, 2006a, 2006b, 2006c; McLellan
and Scholz 2001, 2002, 2003; Lee et al. 2003, 2006; Scofield et al. 2004;
Fields et al. 2004; Baldwin et al. 2005, 2006; Pavlik-Kunkel et al. 2005;
WDFW-FWIN 2003, 2004, 2005, 2006, 2007). The decline in northern
pikeminnow in Lake Roosevelt was attributed to increasing numbers
of walleye which compete with, and prey on, northern pikeminnow.
In the Upper Columbia River, between the international border
and Keenleyside Dam 484 northern pikeminnow were collected
among 26,991 total fish (1.7%) in 1990 (Hildebrand 1991).

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

Table 10.29

Distribution of northern pikeminnow in eastern Washington. Records are listed in alphabetical order by county and location. Duplicated records for a given location are arranged by date. UW refers to University of Washington Fish Collection.
UMMZ refers to the University of Michigan Museum of Zoology Fish Collection. USNM refers to specimen in the United
States National Museum Fish Collection. RBCM refers to the Royal British Columbia Museum Fish Collection. SU / CAS
refer to Stanford University Fish Collection / California Academy of Sciences Fish Collection. AC refers to the Albertson
College, Norma J. Smith Museum of Natural History Fish Collection. (Page 1 of 9.)

County

Location

Reference

Adams

Cow Creek @ RKM 13.6 (Palouse River)

Lines (1982); Scholz (2003)

Adams

Cow Creek @ RKM 14.1 (Palouse River)

Lines (1982); Scholz (2003)

Asotin

Grand Ronde River

UW 002448 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936)

Asotin

Snake River

Muir (1996)

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1983); Bennett & Shrier (1986, 1987); Bennett et al. (1988,
1991, 1993, 1994, 1995, 1997); Ward et al. (1991); Schuck (1992); Chandler
(1993); Chichoz (1996); Muir (1996); Bennett & Seybold (2004, 2005)

Benton

Columbia River

Dawley (1996)

Benton

Columbia River (Dalles Reservoir)

Gadomski & Barfoot (1998)

Benton

Columbia River (Hanford Reach)

UW 005264 (Donaldson et al., 1945)

Benton

Columbia River (Hanford Reach) @ RKM 557–556

Gray & Dauble (1977)

Benton

Columbia River (Hanford Reach) @ RKM 685–687

Gray & Dauble (1977)

Benton

Columbia River (John Day Reservoir)

Gadomski & Barfoot (1988); Ward et al. (1995); Barfoot et al. (2002)

Benton

Columbia River @ Pasco

Gilbert & Evermann (1895)

Benton

Columbia River @ Umatilla

Gilbert & Evermann (1895)

Benton

Yakima River

UW 014105 (Patten, 1957, 1958); UW 014106 (Patten, 1957); UW 014131
(Patten, 1957); UW 015421 (Patten, 1957); UW 016099 (Patten, 1957); UW
016100 (Patten, 1957); UW 015224 (Thomason & McCracy, 1958); UW 04631
(USFWS, 1958); UW 0154031 (USFWS, 1959); UW 015429 (USFWS, 1959); UW
015915 (USFWS, 1960); Cummins et al. (2001)

Benton

Yakima River @ Prosser Dam

UW 016723 (Patten , 1961); UW 016896 (Patten, 1961); Karp et al. (2002)

Benton

Yakima River @ RKM 0

Patten et al. (1970)

Benton

Yakima River @ RKM 08

Patten et al. (1970)

Benton

Yakima River @ RKM 16

Patten et al. (1970)

Benton

Yakima River @ RKM 24

Patten et al. (1970)

Benton

Yakima River @ RKM 32

Patten et al. (1970)

Benton

Yakima River @ RKM 40

Patten et al. (1970)

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ RKM 56

Patten et al. (1970)

Benton

Yakima River @ RKM 64

Patten et al. (1970)

Chelan

Chelan River @ mouth

Mullan et al. (1992b)

Chelan

Chiwawa River @ Cashmere

Miller & Schonning (2004, 2005)

Chelan

Columbia River

UW 046746 (USFWS, 1959)

Chelan

Columbia River (Rock Island Reservoir)

Ward et al. (1995); Burley & Poe (1994);

Chelan

Columbia River (Rock Island Reservoir)

Dell et al. (1975); Burley & Poe (1994); Ward et al. (1995); Dell et al. (1975);

Chelan

Columbia River (Wanapum Reservoir)

Burley & Poe (1994); Ward et al. (1995); Dell et al. (1975)

Chelan

Columbia River @ Rock Island Dam

UW 003517 (Royal, 1934); UW 046723 (USFWS, 1959); Jearald (1999)

Table 10.29 continued on next page
A. T. Scholz

697

Chapter 10

Table 10.29 continued

Distribution of northern pikeminnow in eastern Washington. (Page 2 of 9.)

County

Location

Reference

Chelan

Entiat River

UMMZ 98656 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936); UW
017454 (McPhail, 1964)

Chelan

First Creek

UW 018300 (McPhail, 1964)

Chelan

Lake Chelan

Schultz & DeLacy (1935, 1936); UW 041338 (McPhail, 1964); UW 046770
(Hagen, 1968); Brown (1984); Evermann (1899); Viola & Foster (2002)

Chelan

Lake Chelan @ Stehekin River

Mongillo & Hallock (1995)

Chelan

Lake Wenatchee

UW 015231 (Hitz, 1958); Allen & Meekin (Date unknown)

Chelan

Wenatchee River

UMMZ 98640 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936);
USNM 370639 (EPA, 2001); Miller & Schonning (2005)

Chelan

Wenatchee River @ mouth

UMMZ 98648 (Schultz & Bowers, 1932); UW 002365 (Schultz & Bowers, 1932)

Columbia

Petit Creek

Mendel et al. (2002)

Columbia

Snake River (Little Goose Reservoir)

Duff et al. (1981); Bennett et al. (1983); Schuck (1992); Ward et al. (1995);
Bennett & Seybold (2004); Bennett & Seybold (2005)

Columbia

Snake River (Lower Monumental Reservoir)

Duff et al. (1981); Bennett et al. (1983); Ward et al. (1995)

Columbia

Touchet River

Schultz & DeLacy (1935, 1936); Michaelis (1972); Mendel et al. (2002, 2003, 2004)

Columbia

Touchet River (North Fork)

Michaelis (1972)

Columbia

Touchet River (Robinson Fork)

Michaelis (1972)

Columbia

Touchet River (South Fork)

Michaelis (1972)

Columbia

Touchet River (Upper)

Mendel et al. (1999)

Columbia

Touchet River (Wolf Fork)

Michaelis (1972)

Columbia

Touchet River @ WDFW fish trap, Dayton, WA

Baumgarner et al. (2006)

Columbia

Tucannon River

UW 019707 (Wadley & Hagen, 1967); D.W. Kelly & associates (1982)

Columbia

Tucannon River @ Fish Hatchery

Mongillo & Hallock (1985)

Columbia

Tucannon River @ Margeno, WA

Mongillo & Hallock (1985)

Columbia

Tucannon River @ Starbuck, WA

UW 111103 (Gredzens, 1980)

Columbia

Tucannon River @ US 410

UW 001936 (Schultz & DeLacy, 1931)

Columbia

Whetstone Creek

Mendel et al. (2000)

Douglas

Columbia River (Rock Island Reservoir)

See Chelan County

Douglas

Columbia River (Rocky Reach Reservoir)

See Chelan County

Douglas

Columbia River (Rufus Woods Reservoir)

Laumeyer (1972); Beeman et al. (2003); Gadomski et al. (2004)

Douglas

Columbia River (Wanapum Reservoir)

See Chelan County

Douglas

Columbia River (Wells Reservoir)

Dell et al. (1975); Jackson (1990); Burley & Poe (1994); Ward et al. (1995);
Bickford & Skillingstad (2000)

Douglas

Dryden Ditch

UW 004657 (Unknown, 1938)

Douglas

Rock Island Pond #2

Jackson (1990)

Ferry

Columbia River (Lake Roosevelt @ Kettle Falls)

UW 016549 (Donaldson & Earnest, 1962)

Ferry

Columbia River (Lake Roosevelt)

Gangmark & Fulton (1949); UW 016545 (Spence, 1963); Earnest et al. (1966);
Fulton & Laird (1967); WWP (1973); Stober et al. (1977); Harper et al. (1981);
Nigro et al. (1982, 1983); Beckman et al. (1985); Peone et al. (1991); Griffith &
Scholz (1992); Thatcher et al. (1993); Griffith & McDowell (1996); Scholz (1996,
1997, 2006); Underwood et al. (1996); Underwood & Shields (1996, 1997);
Chichosz et al. (1997, 1999); McLellan et al. (1998a, 1998b, 2001a, 2001b,
2006, 2007); Baldwin et al. (1999, 2005, 2006a, 2006b); Devore et al. (2000);
McLellan & Scholz (2001, 2002, 2003); Miller (2001, 2006a, 2006b, 2006c);
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Table 10.29 continued

Distribution of northern pikeminnow in eastern Washington. (Page 3 of 9.)

County

Location

Reference

Ferry

Columbia River (Lake Roosevelt)

Baldwin & Polack (2002); Lee et al. (2003, 2006); Spotts et al. (2003); WDFWFWIN (2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010); Fields et al. (2004);
Scofield et al. (2004); Pavlik-Kunkel (2005)

Ferry

Curlew Lake

Hisata (1999); Phillips & Divens (2001)

Ferry

Kettle River (above Cascade Falls)

McLellan & Vail (2005)

Ferry

Kettle River (below Cascade Falls)

McLellan & Vail (2005)

Ferry

Kettle River (below Laurier, WA)

McLellan & Vail (2005)

Ferry

Sanpoil River screw trap

LeCaire (1998)

Franklin

Columbia River

Dawley (1996); SU 2012 (Thoburn et al., date unknown)

Franklin

Snake River

Dawley (1996)

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983); Ward et al. (1995)

Franklin

Snake River (Lower monumental Reservoir)

See Columbia County

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

See Columbia County

Grant

Banks Lake

Duff (1973)

Grant

Blue Lake

Korth (1991)

Grant

Columbia River

Dawley (1996)

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1975); Brown (1995)

Grant

Columbia River (Priest Rapids Reservoir)

Grant

Crab Creek

UMMZ 95059 (Schultz & Erkilla, 1932); UW 002005 (Schultz & Erkilla, 1932);
UW 002807 (Schultz & Erkilla, 1932); UW 003456 (Schultz & Erkilla, 1932);
UW 003733 (Schultz & Erkilla, 1932)

Grant

Lower Crab Creek

Schultz & DeLacy (1935, 1936)

Grant

Moses Lake

Groves (1951); Korth & Bartlett (2001)

Kittitas

Columbia River (Priest Rapids Reservoir)

See Grant County

Kittitas

Columbia River (Wanapum Reservoir)

See Chelan County

Kittitas

Gladmar Pond

Jackson (1990)

Kittitas

Kachess Lake

Faulconer & Mongillo (1981); Mongillo & Faulconer (1982)

Kittitas

Keechelus lake

Faulconer & Mongillo (1981); Mongillo & Faulconer (1982)

Kittitas

Little Kachess Lake

Faulconer & Mongillo (1981); Mongillo & Faulconer (1982)

Kittitas

Shea Creek

UW 019827 (Hagen & Gilbertson, 1968); UW 020553 (Brown, 1969)

Kittitas

Yakima River @ Easton Dam

UW 016724 (Patten, 1959)

Kittitas

Yakima River @ RKM 169

Patten et al. (1970)

Kittitas

Yakima River @ RKM 177

Patten et al. (1970)

Kittitas

Yakima River @ RKM 185

Patten et al. (1970)

Kittitas

Yakima River @ RKM 193

Patten et al. (1970)

Kittitas

Yakima River @ RKM 201

Patten et al. (1970)

Kittitas

Yakima River @ RKM 209

Patten et al. (1970)

Kittitas

Yakima River @ RKM 217

Patten et al. (1970)

Kittitas

Yakima River @ RKM 225

Patten et al. (1970)

Kittitas

Yakima River @ RKM 233

Patten et al. (1970)
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Table 10.29 continued

Distribution of northern pikeminnow in eastern Washington. (Page 4 of 9.)

County

Location

Reference

Kittitas

Yakima River @ RKM 241

Patten et al. (1970)

Kittitas

Yakima River @ RKM 250

Patten et al. (1970)

Kittitas

Yakima River @ RKM 258

Patten et al. (1970)

Kittitas

Yakima River @ RKM 266

Patten et al. (1970)

Kittitas

Yakima River @ RKM 274

Patten et al. (1970)

Kittitas

Yakima River @ RKM 281

Patten et al. (1970)

Kittitas

Yakima River @ Roza Dam

Karp et al. (2002)

Kittitas

Yakima River tributary @ Ellensburg

UMMZ 94216 (Hubbs & Schultz, 1926); Schultz & DeLacy (1935, 1936)

Klickitat

Columbia River @ Dalles

Agassiz & Pickering (1850); Suckley (1860:363); Schultz & DeLacy (1935,
1936)

Klickitat

Columbia River (Dalles Dam)

Johnson (1999)

Klickitat

Columbia River (Dalles Reservoir)

See Benton County

Klickitat

Columbia River (John Day Reservoir)

UW 018807 (Patten, 1961); Ward et al. (1995); Also see Benton County

Klickitat

Klickitat River @ Lyle Falls trap

Evenson et al. (2004)

Klickitat

Klickitat River @ mouth

Thiesfield et al. (2002)

Klickitat

Unknown

SU 59927 (Collector unknown, 1938)

Klickitat

Unknown

SU 59935 (Collector unknown, 1939)

Lincoln

Coal Creek

UW 017883 (McPhail, 1964)

Lincoln

Crab Creek @ Rocky Ford

Evermann & Nichols (1909); Schultz & DeLacy (1935, 1936); Scholz (2002)

Lincoln

Crab Creek @ Tokio Road

Houser & Wadley (1968); Scholz (2002)

Lincoln

Crab Creek below Sylvan Lake

Scholz (2002)

Lincoln

Lords Cr. @ Platter Road

Scholz (2003)

Lincoln

Spokane River (Lake Roosevelt)

Earnest et al. (1966); WWP (1973) Beckman et al. (1985); McLellan et al. (1988,
1999, 2001a, 2001b); Peone et al. (1991); Griffith & Scholz (1992); Scholz
(1996, 1997); Underwood & Shields (1996, 1997); Underwood et al. (1996);
Chichosz et al. (1997); Miller (2001); McLellan & Scholz (2002, 2003)

Lincoln

Spokane River (Little Falls Reservoir)

Pfeiffer (1985); Peden (1986); Heaton (1992); Scholz (2004)

Lincoln

Spring Creek

Scholz (2000)

Lincoln

Wilson Creek @ Kines Rd.

Scholz (2003)

Okanogan

Columbia River (Wells Reservoir)

UW 018803 (Patten, 1963)

Okanogan

Columbia River (Rufus Woods Reservoir)

Beeman et al. (2003); Gadomski et al. (2003)

Okanogan

Methow Ditch

UW 005407 (Collector unknown, 1935)

Okanogan

NesPelem River @ mouth

Laumeyer (1972)

Okanogan

Okanogan River @ Malott, WA

UW 018799 (McPhail, 1964)

Okanogan

Okanogan River @ Okanogan Lake

Long (2002)

Okanogan

Okanogan River @ Omak, WA

UW 003448 (Soumela, 1934); Schultz & DeLacy (1935, 1936)

Okanogan

Okanogan River @ Oroville, WA

UW 003822 (Silliman, 1935); UW 003972 (Silliman, 1935)

Okanogan

Okanogan River @ Osoyoos Lake, WA

Mongillo & Hallock (1995)

Okanogan

Okanogan River @ Skaha Lake, BC

Long (2002)

Okanogan

Okanogan River (Above McIntyre Dam)

Fisher et al. (2002); Long (2002)

Okanogan

Okanogan River (Above Zosel Dam)

Fisher (2002)

Okanogan

Okanogan River (Below McIntyre Dam)

Fisher et al. (2002); Long (2002); Long (2002)
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Table 10.29 continued

Distribution of northern pikeminnow in eastern Washington. (Page 5 of 9.)

County

Location

Reference

Okanogan

Okanogan River (Below Vaseux Lake)

Long (2002)

Okanogan

Okanogan River (Zosel Dam)

Fisher et al. (2002)

Okanogan

Omak Creek

Thiessen and Bond (1965)

Okanogan

Omak Creek @ Nespelem, WA

UW 025839 (McPhail, 1962); UW 025893 (McPhail, 1964)

Okanogan

Palmer Lake

Korth & Bartlett (2001); Osborne et al. (2003a); Petersen & Schmuck (2006)

Okanogan

Similkameen River

Mongillo & Hallock (1995)

Pend Oreille

Bead Lake

Mongillo & Hallock (1995); Polacek et al. (1999); Rader (2006); Rader et al. (2006)

Pend Oreille

Pend Oreille River (Clark Fork)

USNM 38029 (Harris, 1892)

Pend Oreille

Davis Creek

Bennett & Liter (1991); KNRD (2001, 2005)

Pend Oreille

Davis Lake

KNRD (2003)

Pend Oreille

Horseshoe Lake

McLellan et al. (2005)

Pend Oreille

Le Clerc Creek

Scott (1999)

Pend Oreille

Le Clerc Creek (East branch)

Scott (1999)

Pend Oreille

Little Spokane River @ Chain Lake

Mongillo & Hallock (1995)

Pend Oreille

Little Spokane River @ RKM 61.6

Scholz (2002)

Pend Oreille

Little Spokane River @ RKM 65 (Chain Lake)

Duff et al. (1981); Mongillo (1993); Polacek & Baldwin (1999)

Pend Oreille

Pend Oreille River

UMMZ 164861 Morton & Vaughn, 1951)

Pend Oreille

Pend Oreille River (Albany Falls)

USNM 76280 (Bean, 1892)

Pend Oreille

Pend Oreille River (Boundary Reservoir)

BC Hydro (1991); McLellan (2000, 2001)

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Barber et al. (1988, 1989, 1990); Ashe et al. (1991); Bennett & Liter (1991); Skillingstad
et al. (1993); Geist et al. (2004); Scholz et al. (2005); Divens & Osborne (2006)

Pend Oreille

Pend Oreille River @ Newport, WA

Gilbert & Evermann (1895)

Skamania

Columbia River

SU 59931 (Collector unknown, 1938); Dawley (1996)

Spokane

Badger Lake

Unknown (1950)

Spokane

California Creek

RBCM 986–00222-3 (Peden,1986); McLellan (2005)

Spokane

California Creek @ RKM 1.3

Lee (2005)

Spokane

California Creek @ RKM 2.3

Lee (2005)

Spokane

California Creek @ Valley Chapel Road

Scholz (2005, 2006, 2007)

Spokane

Deadman Creek

McLellan (2004)

Spokane

Deadman Creek @ RKM 4.8

Kittle (1983)

Spokane

Dragoon Creek

Lines (1982); Scholz (2002); McLellan (2003)

Spokane

Dry Creek

McLellan (2002)

Spokane

Latah (Hangman) Creek

USNM 00241276 (Bean, 1892); USNM 241276 (Bean, 1892); UW 002402
(Schultz & Bowers, 1932); UMMZ 98686 (Schultz & Bowers, 1932); UW 002402
(Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936); RBCM 986–00235-4
(Peden, 1986); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 0.5

Maret (1999)

Spokane

Latah (Hangman) Creek @ RKM 1.0

Pfeiffer (1985)

Spokane

Latah (Hangman) Creek @ RKM 1.6

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 5.4

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 5.4

Peck (1980)

Spokane

Latah (Hangman) Creek @ RKM 12.9

Laumeyer & Maughan (1973)
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Table 10.29 continued

Distribution of northern pikeminnow in eastern Washington. (Page 6 of 9.)

County

Location

Reference

Spokane

Latah (Hangman) Creek @ RKM 18.3

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 29.4

Peden (1986)

Spokane

Latah (Hangman) Creek @ RKM 29.4

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 52.7

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 62.9

Laumeyer & Maughan (1973)

Spokane

Latah (Hangman) Creek @ RKM 68.0

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 75.5

Laumeyer & Maughan (1973); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 76.7

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 88.0

Laumeyer & Maughan (1973); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 92.1

Lee et al. (2005)

Spokane

Latah (Hangman) Creek @ RKM 119.3

C'DL Tribe (1993)

Spokane

Latah (Hangman) Creek @ Tekoa, WA

Gilbert & Evermann (1895)

Spokane

Latah Creek @ California Creek

Scholz (2005, 2006, 2007)

Spokane

Latah Creek @ North Kentucky Trails Rd.

Scholz (2005, 2006, 2007)

Spokane

Little Hangman Creek

Lee (2005)

Spokane

Little Spokane River

Schultz & DeLacy (1935, 1936)

Spokane

Little Spokane River

McLellan (2004)

Spokane

Little Spokane River @ Dartford

UW 002383 (Schultz & Bowers, 1932); UMMZ 98667 (Schultz & Bowers, 1932)

Spokane

Little Spokane River @ RKM 1.6

Scholz (2000)

Spokane

Little Spokane River @ RKM 15.0

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 15.5

Hartung & Meier (1980, 1995)

Spokane

Little Spokane River @ RKM 16.0

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 16.2

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 21.4

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 25.4

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 26.1

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 26.9

Hartung & Meier (1980)

Spokane

Little Spokane River, near Dartford, WA

UW 002383 (Schultz & Bowers, 1932)

Spokane

Rock Creek

Peden (1986); RBCM 98600234–1 (Peden,1986); McLellan (2005)

Spokane

Rock Creek @ RKM 0.7

Lee (2005)

Spokane

Rock Creek @ RKM 14.4

Lee (2005)

Spokane

Rock Creek @ RKM 24.8

Lee (2005)

Spokane

Rock Creek @ RKM 35.5

Lee (2005)

Spokane

Spokane River

RBCM 986–00221-2 (Peden, 1986); Duff et al. (1997)

Spokane

Spokane River (above upriver dam)

Bennett & Underwood (1988); Underwood & Bennett (1992)

Spokane

Spokane River (below Monroe St. Dam)

Gilbert & Evermann (1895); Kleist (1987)

Spokane

Spokane River (Long Lake)

Earnest (1971); Fletcher (1981); Peck (1981); Pfeiffer (1985); Bennett (1989);
Bennett & Hatch (1991); Hatch (1991); Smith (1992); Johnson (1994b);
Mongillo & Hallock (1995); Osborne et al. (2003b)

Spokane

Spokane River (Nine mile Reservoir)

Pfeiffer (1985); Kleist (1987); Smith & Johnson (1992); McLellan (2003, 2004)

Spokane

Spokane River @ Monroe St. Dam

Johnson (1993)

Spokane

Spokane River @ RKM 139–163

Bailey & Saltes (1982)

Spokane

Spokane River @ RKM 149–155

McLellan (2004b)

Spokane

Spokane River below Spokane, WA

Gilbert & Evermann (1895)
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Distribution of northern pikeminnow in eastern Washington. (Page 7 of 9.)

County

Location

Reference

Stevens

Chamokane Creek

RBCM 986–00238-2 (Peden, 1986); Barber (1988); Scholz et al. (1988); Heaton (1992)

Stevens

Colville River

SU 2056 (Evermann & Jenkins, 1893); UW 003618 (Royal, 1930); Schultz &
DeLacy (1935, 1936)

Stevens

Colville River @ Meyers Falls

McLellan et al. (2005)

Stevens

Colville River @ mouth

Gilbert & Evermann (1895)

Stevens

Little Chamokane Creek

Crossley (2001)

Stevens

Spokane River (Little Falls Reservoir)

See Lincoln County

Walla Walla

Bennington Lake

Phillips & Divens (2001)

Walla Walla

Columbia River @ McNary Reservoir

Duff et al. (1981)

Walla Walla

Coppei Creek

Michaelis (1972); Mendel et al. (1999, 2001, 2004, 2005)

Walla Walla

Dry Creek (Middle)

Mendel et al. (2000, 2003)

Walla Walla

East Little Walla Walla River

Mendel et al. (2001, 2002, 2003, 2004)

Walla Walla

Little Walla Walla River

Pearman (1977)

Walla Walla

Mill Creek

Knecht (1976); Mendel et al. (2001, 2002, 2003,2004)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Columbia County

Walla Walla

Snake River (Lower Monumental Reservoir)

See Franklin County

Walla Walla

Stone Creek

Mendel et al. (2001)

Walla Walla

Touchet River

Mendel et al. (2000, 2005)

Walla Walla

Touchet River (Lower)

UW 017801 (McPhail, 1964)

Walla Walla

Touchet River (Middle)

Mendel et al. (1999)

Walla Walla

Touchet River @ Prescott, WA

UMMZ 52526 (Dict & Hatt, 1922)

Walla Walla

Walla Walla River

USNM 36847 (Bendire, 1881); USNM 48107 (Evermann, 1893); Jackson
(1975); Mendel et al. (2000, 2001, 2002, 2003, 2004, 2005)

Walla Walla

Walla Walla River (lower)

Mendel et al. (1999)

Walla Walla

Walla Walla River (upper)

Mendel et al. (1999)

Walla Walla

Walla Walla River @ Wallula, WA

Mendel et al. (1999)

Walla Walla

Walla Walla River tributary

UW 019710 (Wadley & Hagen, 1967)

Walla Walla

Yellowhawk Creek

Mendel et al. (2001, 2002, 2003, 2004)

Whitman

Alkali Flat Creek

Mendel et al. (2004b)

Whitman

Palouse River

UW 019708 (Wadley & Hagen, 1967)

Whitman

Palouse River

Maughan et al. (1980); UW 041656 (Munn, 1992); UW 041284 (Munn, 1996);
UW 041288 (Munn, 1996)

Whitman

Palouse River @ Palouse falls

Maughan et al. (1980)

Whitman

Palouse River @ RKM 12

Maughan et al. (1980); Maughan et al. (1980)

Whitman

Palouse River @ RKM 25

Schultz (1932); Maughan et al. (1980)

Whitman

Palouse River @ RKM 44

Maughan et al. (1980)

Whitman

Palouse River @ RKM 125

Scholz (2003)

Whitman

Palouse River @ RKM 148

Munn (1993)

Whitman

Palouse River @ RKM 156

Scholz (2003)

Whitman

Palouse River @ SR26

Maughan et al. (1980)

Whitman

Palouse River @ Winona, WA

Maughan et al. (1980)

Whitman

Palouse River (South Fork)

UMMZ 179443 Bailey (1955); UW 041282 (Munn, 1992); UW 041296 (Munn, 1996)
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Table 10.29 continued

Distribution of northern pikeminnow in eastern Washington. (Page 8 of 9.)

County

Location

Reference

Whitman

Palouse River (South Fork @ Albion, WA)

Maughan et al. (1980)

Whitman

Palouse River (South Fork @ Colfax, WA)

Munn (1993)

Whitman

Paradise Creek (Pullman)

Munn (1993)

Whitman

Rebel Flat Creek (Palouse River)

Scholz (2003)

Whitman

Rock Creek @ RKM 2

Scholz (2003)

Whitman

Rock Creek @ RKM 8

Porter (2005)

Whitman

Rock Creek @ RKM 9

Maughan et al. (1980)

Whitman

Rock Spring Gulch

Mendel et al. (2004b)

Whitman

Union Flat Creek

Havens (1996)

Whitman

Union Flat Creek @ RKM 0

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 1

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 10

Havens (1996, 1997); Munn (1993)

Whitman

Union Flat Creek @ RKM 14

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 14.1

Maughan et al. (1980); Havens (1996); Scholz (2003)

Whitman

Union Flat Creek @ RKM 19

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 25

Havens (1996)

Whitman

Union Flat Creek @ RKM 27

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 29

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 31

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 39

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 48

Scholz (2003)

Whitman

Union Flat Creek @ RKM 53

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 64

Scholz (2003)

Whitman

Unknown

SU 1367 (Gilbert et al., 1893)

Yakima

Bumping Lake

Anderson (1991)

Yakima

Columbia River

Dawley (1996)

Yakima

I-82 Pond #2

Divens et al. (2004)

Yakima

I-82 Pond #3

Divens et al. (2004)

Yakima

I-82 Pond #4

Hisata (1999)

Yakima

I-82 Pond #4

Divens et al. (2004)

Yakima

I-82 Pond #5

Hisata (1999)

Yakima

Naches River @ North Yakima, WA

Gilbert & Evermann (1895); SU 1375 (Gilbert & Jenkins, date unknown)

Yakima

Yakima River

Patten et al. (1970)

Yakima

Yakima River @ RKM 72

USNM 372328 (EPA, 2002)

Yakima

Yakima River @ RKM 89

Patten et al. (1970)

Yakima

Yakima River @ RKM 97

Patten et al. (1970)

Yakima

Yakima River @ RKM 108

Patten et al. (1970)

Yakima

Yakima River @ RKM 113

Patten et al. (1970)

Yakima

Yakima River @ RKM 120

Patten et al. (1970)

Yakima

Yakima River @ RKM 129

Patten et al. (1970)

Yakima

Yakima River @ RKM 137

Patten et al. (1970)

Yakima

Yakima River @ RKM 145

Patten et al. (1970)
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Distribution of northern pikeminnow in eastern Washington. (Page 9 of 9.)

County

Location

Reference

Yakima

Yakima River @ RKM 153

Patten et al. (1970)

Yakima

Yakima River @ RKM 161

Patten et al. (1970)

Yakima

Yakima River @ Sunnyside Dam

Karp et al. (2002)

Yakima

Yakima River @ Zillah, WA

Schultz & DeLacy (1935, 1936); UW 001818 (Royal, 1930)

Yakima

Yakima River @ Yakima, WA

Cummins et al. (2001)

Idaho

Coeur d’Alene Lake, ID

Goodnight & Mauser (1980); Mauser & Horner (1983); Rich (1992); C’DL Tribe
(1994, 1995, 1996, 1997, 1998, 1999, 2000); Scott (2002)

Idaho

Lake Pend Oreille, ID @ Sandpoint

Gilbert & Evermann (1895)

Idaho

Palouse River @ Laird Park, ID

Munn (1993)

Idaho

Palouse River @ Laird Park, ID @ RKM 249

Maughan et al. (1980)

Idaho

Palouse River @ Potlatch, ID

Van Linden (1986)

Idaho

Palouse River @ US 95 in ID

Maughan et al. (1980)

Idaho

Spokane River, ID

AC 10002987 (Maret, 1998)

Montana

Bitterroot River

Evermann (1893)

Montana

Clark Fork River

Evermann (1893)

Montana

Flathead River

Evermann (1893); Gilbert & Evermann (1895)

BC

Columbia River

Hildebrand (1991)

BC

Columbia River @ Arrow Lake, BC

Dymond (1936)

BC

Kettle River (Christina Lake)

Dymond (1936)

BC

Kootenay Lake, BC

Dymond (1936)

BC

Okanogan Lake

Dymond (1936); Clemons (1939)

BC

Pend Oreille River (7 mi. Reservoir)

BC Hydro (1991)

BC

Pend Oreille River (Waneta Reservoir BC)

BC Hydo (1991)

BC

Salmo River, BC

BC Hydro (1991)

BC

Slocan Lake, BC

Dymond (1936)

On the Snake River at Ice Harbor Reservoir, northern pikeminnow comprised 8.9% (n = 347 of 3,169 total fish) captured in
1979–1980 (Bennett et al. 1983). At Lower Monumental Reservoir,
northern pikeminnow comprised 17.5% (n = 823 of 4,702) total fish
captured in 1979–1980. At Little Goose Reservoir, northern pikeminnow comprised 6.1% (n = 2,510 of 40,598) total fish captured in
1979–1980 (Bennett et al. 1983) and 11.1% (n = 2,208 of 19,953) total
fish captured in 2002 and 2003 (Bennett and Seybold 2004, 2005).
Chichosz (1996) determined that the number of adult northern
pikeminnow (≥ 250 mm) (± 95% CI) in Lower Granite Reservoir
was 4,195 (3,669–5,076)).
Northern pikeminnow were also relatively abundant in the
Yakima river, accounting for 9.8% (n = 3,411 of 34,733) of the total fish in 1957 and 1958 (Patten et al. 1970). They were present
at 9 of 9 sites sampled in Benton County (n = 1,582), 11 of 11 sites
sampled in Yakima County (n = 1,066) and 12 of 15 sites sampled in
Kittitas County (n = 759). They were also present in Kachess, Little
Kachess, and Keechelus lakes at the head of the Yakima Drainage
(Faulconer And Mongillo 1981; Mongillo and Faulconer 1982) and
in the Naches River and Bumping Reservoir (Anderson 1991).

In 1997–1999, 10 northern pikeminnow were among 1,041 total
fish sampled (1.0%) at Prosser Dam, Benton County; 347 northern pikeminnow were among 3,546 total fish sampled (10.7%)
at Sunnyside Dam, Yakima County; and 239 northern pikeminnow were among 3,546 total fish sampled (6.7%) at Roza Dam in
Kittitas County (Karp et al. 2002). Overall in 1997–1999, relative
abundance of northern pikeminnow in the Yakima River was 7.6%
(596 of 7,821 total; fish).
Northern pikeminnow are also present in the Wenatchee River,
Chiwawa River, Lake Wenatchee, Entiat River, Lake Chelan, and
Stehekin River, Methow River, Okanogan rivers, and Similkameen
River. They occur in both lower and upper Crab creeks, Grant and
Lincoln counties. They occur in the Sanpoil River, Ferry County,
where 123 where among 1,787 total fish captured in a migration trap
operated by the Colville Tribe in Spring of 1991 (LeClaire 1998).
In the Spokane River, a total of 818 northern pikeminnow were
among 29,976 total fish captured (2.7%) between 1963 and 2002
in the Spokane River Arm in Lake Roosevelt (Earnest et al. 1966;
WWP 1973; Beckman et al. 1985; Peone et al. 1991; Griffin and Scholz
1992; Thatcher et al. 1993; Griffin and McDowell 1996; Underwood
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and Shields 1996, 1997; Underwood et al. 1996; Scholz 1991, 1997;
Chichosz et al. 1997; McLellan et al. 1994, 1995, 2001a, 2001b; Miller
2001; McLellan and Scholz 2001, 2002).
In Little Falls Reservoir, on the Spokane River, Stevens and
Lincoln counties, 1,748 northern pikeminnow, 46–495 mm TL,
were among 8,729 total fish captured (20.0%) in 1992 (Heaton
1992) and 156, 55–637 mm TL, were among 329 total fish sampled
(47.4%) in 2003 (Scholz 2004). Heaton (1992) estimated the northern pikeminnow population (±95% CI) in Little Falls Reservoir at
155,642 (90,733–293,239). Two tributaries of Little Falls Reservoir,
Chamokane Creek and Little Chamokane Creek, harbored northern pikeminnow (Barber et al. 1988; Scholz et al. 1988; Heaton 1992;
Crossley 2001).
In Long Lake Reservoir, Stevens and Spokane counties, 45
northern pikeminnow were among 152 fish sampled (29.6%) in
1981 (Fletcher 1981), 286 northern pikeminnow were among 521
fish sampled (54.8%) in 1995 (Pfeifer 1985), and 1,777 was among
9,275 fish sampled in (19.1%) in 1988/1989 (Bennett and Hatch 1991;
Hatch 1991). Also in Long Lake, 720 northern pikeminnow, 54–
612 mm TL, were among 5,791 total fish captured (12.4%) in 2001
(Osborne et al. 2003b).
In Nine Mile Reservoir, 14 northern pikeminnow were among
28 total fish captured (50%) in 1985 (Pfiefer et al. 1985), 8 were
among 91 fish captured (8.8%) in 1987 (Kliest 1987), and 179, 54–
588 mm TL, were among 1,291 total fish captured (14.7%) in 2002
(McLellan 2003). In a free flowing segment of the Spokane River
between the head of the Nine Mile Reservoir and the Monroe
Street Dam, only one northern pikeminnow, 417 mm TL, was present among 236 total fish caught in 2002 (McLellan 2003). Bailey
and Saltes (1982) captured northern pikeminnow between RKM 139
and 163 of the Spokane River, and McLellan (2004) captured 40,
377–494 mm TL, among 444 total fish in 2003 between RKM 149
and 155 of the Spokane River.
Northern pikeminnow also occurred in the Little Spokane
River, where 46, 22–194 mm TL, were captured among 1,393 total fish (3.5%) at 9 of 21 sites sampled in 2003 (McLellan 2004).
Hartung and Meier (1980, 1995) sampled 131 northern pikeminnow among 1,074 total fish (12.2%) on the Little Spokane in 1980,
and 17 northern pikeminnow among 332 total fish (5.1%) in 1995.
Additionally, northern pikeminnow were found in 2 of 6 sites
sampled in Dry Creek (n = 11, 35–64 mm TL, of 1,424 total fish), 4
of 23 sites sampled on Dragoon Creek (n = 20, 63–515 mm TL, of
4,656 total fish), and 2 of 21 sites sampled in Deadman Creek (n = 3,
130–132 mm TL, of 4,484 total fish) (McLellan 2002, 2003). All of
these streams are tributaries of the Little Spokane River.
Northern pikeminnow were also present in Latah (Hangman)
Creek, tributary of the Spokane River. In the mainstem of Latah
Creek, 117 northern pikeminnow, 43–430 mm TL, where among
1,270 total fish collected at 11 of 19 sites sampled (Lee 2005). Also,
northern pikeminnow were sampled of 2 of 8 sites in California
Creek (n = 53, 39–227 mm TL, of 968 total fish), 2 of 6 sites in Rock
Creek (n = 67, 42–295 mm TL, of 1,311 total fish), and 1 site in Little
Hangman Creek (n = 1, 110 mm TL, of 4 total fish) (Lee 2005).
All of these streams are tributaries of Latah Creek. Additionally,
McLellan (2005) found that 17 of 909 fish sampled in California
Creek and 28 of 485 fish sampled in Rock Creek were northern
pikeminnow.
In Coeur d’Alene Lake, 2,066 of 27,247 total fish sampled in
1994 to 2000 (7.6%) were northern pikeminnow (Coeur d’Alene
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Tribe 1994–2000). In 2001/2002, 290 of 3,891 fish sampled in Coeur
d’Alene Lake (7.5%) were northern pikeminnow (Scott 2002).
Northern pikeminnow were reported in the Colville and Kettle
rivers. One specimen of northern pikeminnow (96 mm TL) was
present in a sample of 1,101 fish collected below Meyers Falls in the
Colville River in 2002, 2003 and 2004(McLellan 2003; McLellan et
al. 2004, 2005). Nine specimens of northern pikeminnow, 106–339
mm TL, were among 369 total fish collected from a 10 km segment
of the Kettle River below Laurier, Washington in 2004 (McLellan
and Vail 2005).
Northern pikeminnow are abundant in the Pend Oreille River.
In Seven Mile Reservoir, northern pikeminnow, 119–455 mm TL,
accounted for 57.5% of the relative abundance (n = 182 of 316 total fish), in 1987 (BC Hydro 1991). In Boundary Reservoir, 640
northern pikeminnow, 50–550 mm TL, were among 1,930 total fish
(33.21%) captured in 1999 and 2000 (McLellan 2000, 2001). In a
reservoir-wide survey of Box Canyon Reservoir 2,062 northern
pikeminnow were among 52,552 total fish sampled (3.7%) by EWU
in 1988, 1989, and 1990 (Ashe and Scholz 1992), and 3,617 northern pikeminnow were among 29,213 total fish (12.4%) sampled by
the University of Idaho in 1989 and 1990 (Bennett and Liter 1991).
Skillingstad et al. (1993) sampled 117 northern pikeminnow among
5,458 total fish (2.1%) in the middle part of the reservoir in 1991 and
1992. In another reservoir wide survey conducted in 2004, 1,652
northern pikeminnow, 58–546 mm TL, were captured among 15,525
total fish (10.7%) (Divens and Osborne 2007). In sampling conducted at the head of the reservoir near the tailrace of Albeni Falls
Dam, 114 northern pikeminnow, 77–543 mm TL, were captured
amongst 665 total fish (17.1%) in 2003 (Geist et al. 2004) and 404,
91–640 mm TL, were captured among 2,205 total fish (18.3%) in
2004 (Scholz et al. 2005). A reservoir wide population estimate (±
95% CI) yielded an estimate that 580,525 (359,271–1,009,679) northern pikeminnow occupied Box Canyon Reservoir in 1989 (Ashe
and Scholz 1992).
Northern pikeminnow was also reported in the following tributaries of the Pend Oreille River: Salmo River, British Columbia, (BC
Hydro 1991), Cee Cee Ah Creek (Scott 1999), Davis Creek (Bennett
and Liter 1991), Davis Lake (KNRD 2003, 2004), and LeClerc Creek
(East Branch) (Scott 1991). In the Pend Oreille Basin, northern pikeminnow are also abundant in Bead Lake. Mongillio and
Hallock (1995) captured 43 northern pikeminnow among 95 total
fish (45.3%). Polacek et al. (1999) captured 9 northern pikeminnow
among 74 total fish (12.2%) in Bead Lake. Radar (2006) captured
2,921, northern pikeminnow 37–530 mm TL, among 5,941 total fish
(49.2%).
In Washington, in the Palouse System, they are present in the
mainstem (Maughan et al. 1980) and throughout the Union Flat
Creek drainage (Havens 1996, 1997) but absent in the Cow Creek
drainage above lower Cow Creek Falls and Rock Creek drainage above Towell Falls. There are present in both Cow and Rock
creeks below these falls. Merwin traps set in the Palouse River below Palouse Falls captured a total of 34,667 northern pikeminnow
(Bentley et al. 1976), although Ashe et al. (1995) captured only 1 in
498 fish with 4.3 hours of electrofishing in 1993.
In the Walla Walla Basin, northern pikeminnow were collected throughout the Walla Walla mainstem (Mendel et al. 1999,
2000, 2001, 2002, 2003, 2004, 2005, 2006), Touchet River (Schultz
and DeLacy 1935/1936; Michealis 1972; Mendel et al. 1999, 2000),
Mill Creek (Knecht 1976; Mendel et al. 2001, 2002, 2003, 2004),
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Yellowhawk Creek (Pearman 1977; Mendel et al. 2001, 2002, 2003,
2004), Dry Creek (Mendel et al. 2000, 2001), Little Walla Walla
River (Pearman 1977), East Little Walla Walla River (Mendel et
al. 2001, 2002, 2003), West Little Walla Walla River (Mendel et al.
2004), Coppei Creek (Mendel et al. 1999, 2001, 2004, 2005), Stone
Creek (Mendel et al. 1991), and Whetstone Creek (Mendel et al.
2000). Phillips and Divens (2001) recorded 5 northern pikeminnow, 220–266 mm TL, among 638 total fish collect in Bennington
Lake, a reservoir located on Mill Creek.
Northern pikeminnow also occur in the Tucannon River,
Columbia County (Ashe et al. 1995, Mongillo and Hallock 1995)
and in Alkali Flat Creek and Rock Spring Gulch (Whitman County)
(Mendel et al. 2004b). These are tributaries of the Snake River.
Northern pikeminnow are occasionally found in the Columbia
Basin project area in Grant County but are rare. For example,
northern pikeminnow were killed during the initial rehabilitation
of Blue and Mirror lakes, in 1957 but were not recorded among
fish killed during subsequent rehabs conducted in 1963, 1969, 1976,
1981, 1986, or 1996. They were not present during electrofishing
and gill netting surveys conducted at Blue Lake in 1989, 1990, 1991,
1992, 1995, or 1996 (Korth 1991).
Northern pikeminnow also occur in Palmer Lake, Okanogan
County, where 240, 110–680 mm TL, were present among 2,911
total fish (8.2%) collected in 1999 (Osborne et al. 2003a); and
146, 137–589 mm TL, were among 2,522 total fish collected (5.8%)
in 2005 (Patterson and Schmuck 2006). Additionally, northern

pikeminnow were present in Curlew Lake, Ferry County, where
132, 123–545 mm TL, were found among 671 total fish (19.7%) in
1998; and 120, 114–545 mm TL, were among 660 total fish (17.5%)
in 1999 (Phillips and Divens 2001). In 1998, northern pikeminnow accounted for 52.1% of the total biomass (89.4 of 113.4 kg)
and in 1999 northern pikeminnow accounted for 51.3% of the total
biomass (46.9 of 91.6 kg) sampled in Curlew Lake (Phillips and
Divens 2001). Currently, WDFW is introducing tiger muskellunge
into Curlew Lake in an attempt to reduce northern pikeminnow
biomass.
In Idaho, northern pikeminnow are abundant throughout
the Panhandle drainages (Palouse, Spokane, Pend Oreille, and
Kootenai River Basins), and in the Snake River and its tributaries
(Clearwater and Salmon Rivers) below Shoshone Falls (Lee et al.
1980; Simpson and Wallace 1982). They are absent above Shoshone
Falls in Idaho (Simpson and Wallace 1982) and Wyoming (Baxter
and Stone 1995). In Montana, northern pikeminnow occur in the
Clark Fork, Flathead, Bitterroot, and Kootenai Systems (Columbia
Basin) west of the Continental Divide but not in the Missouri
Basin east of the Divide (Brown 1971; Holton and Johnson 1996).
The northern pikeminnow is “one of the commonest and most
generally distributed fish in southern British Columbia,” where it
was found in virtually all of the lakes, rivers, and tributaries in the
Columbia Okanogan, Pend Oreille and Kootenai drainage (Dyson
1936, Carl et al 1967). Also found in the Peace River drainage,
Alberta (Nelson and Paetz 1992)
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LONGNOSE DACE
Rhinichthys cataractae (Valenciennes, 1842)
Primary Identification

Confirming Characteristics

1.

Mouth sub-terminal to inferior, greatly overhung by
snout.

1.

Lateral line complete and straight.

2.

Upper lip not completely separated from snout by
groove. Instead, the anterior portion of lip is broadly
fused to snout forming bridge-like frenum.

2.

Pelvic fin origin under or slightly in front of anterior
insertion of dorsal fin.

3.

Anal fin origin under or slightly in front of posterior
insertion of dorsal fin.

4.

Breeding males develop red or orange patch on mouth,
pectoral and pelvic fins.

3.

Maxillary barbels present at corner of mouth (tiny
and inconspicuous, virtually impossible to see without
magnifying lens).

4.

Thick caudal peduncle (compared to leopard and
speckled dace)

frenum
Figure 10.26 Longnose dace, Rock Creek, Whitman County, WA. Inset shows details of frenum.

Similar Species

Common Name(s)

1.

Minnows (Cyprinidae): Most similar to speckled dace
and leopard dace. Neither of these species has a frenum.
Instead the upper lip is completely separated from the
snout by a groove.

2.

Suckers (Catostomidae): The overhung snout and subterminal mouth makes the longnose dace superficially resemble
a baby sucker. However, the lips are smooth unlike those of
suckers which are big, fleshy and covered by papillae.

Etymology
Rhinichthys: (G.) Snout, fish (refers to prominent snout that overhangs the mouth).
cataractae: (G.) Falling down (as in a waterfall or cataract), a reference to Niagara Falls where the first named specimen was collected.

Pronunciation
Rhinichthys - Rhīn-ĭch-thys
cataractae - cat-ar-act-ae
708

Longnose dace (AFS name), long-nosed dace. Mot-to-nut-se
of the Shoshone-Bannock Indians of Fort Hall Reservation. The
Indian name refers to the motion of the nose in eating (Gilbert and
Evermann, 1895:40).

Systematic Notes
Originally described as Gobio cataractae by Valenciennes (in
Cuvier and Valenciennes 1842: 315). Type locality was Niagara
Falls. Agassiz (1850: 354) described a specimen collected from a
tributary of Lake Superior as Rhinichthys marmoratus. Agassiz
was impressed by the shark-like snout that overhung the mouth in
this species (It was the first named member to genus Rhinichthys.)
Girard (1856: 185) considered Agassiz’s Rhinichthys to be identical to Argyrus described by Heckle in 1840, synonymized them,
and renamed longnose dace specimens collected in Minnesota
streams as Argyrus marmoratus. In the same publication Girard
named longnose dace specimens collected from Rocky Mountain
streams Argyrus dulcis (sp. nov.). Günther (1868: 176) placed
Valenciennes trivial name cataractae in the genus Ceratichthys and
also described Rhinichthys nastus. So great is the geographic variability in this species that Cope described longnose dace from different locations by several names, including Rhinichtys maxillosus
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(Cope 1865: 278), Rhinichthys transmontanus (Cope 1879: 441), and
Argyrus nastus (Günther) (Cope 1869: 369).
Jordan and Gilbert (1883: 207) re-examined type specimens
at the U.S. National Museum and began the work of sorting out
these names when they placed Gobio cataractae (Valenciennes and
Cuvier), Ceratichthys cataractae Gunther, and Rhinichthys mormoratus Agassiz in synonymy under the name Rhinichthys cataractae
(Valenciennes and Cuvier). Later Jordan (1885 / 1886: 121) synonymized Argyrus dulcis Girard with Rhinichthys cataractae but retained
Girard’s trivial name as a subspecies Rhinichthys cataractae dulcis.
For a number of years thereafter, some authors subdivided the species into eastern (R.c. cataractae) and western (R.c. dulcis) subspecies
(e.g. See Bartnick 1950). However the subspecies status of geographic
races is in doubt because no comprehensive systematic study of the
species throughout its range has yet been published. Therefore the
AFS Committee on Names of Fishes does not recognize subspecies.

Valenciennes (in Cuvier and Valenciennes 1842: 315), original
description.

Rhinichthys cataractae dulcis (Girard)

Jordan (1885/1886: 151); Gilbert and Evermann (1895: 40);
Jordan and Evermann (1896–1900: 306); Doane (1902: 68);
Henshall (1906: 4); Evermann and Goldsborough (1907: 97);
Whitehouse (1919: 53); Fowler (1924: 406); Schultz and DeLacy
(1935/1936: 380); Schultz (1936:149); Simon and Simon (1939: 51);
Schultz (1941: 32); Simon (1946: 74).

Rhinichthys cataractae (Cuvier and Valenciennes)

Jordan and Evermann (1896–1900: 306); Evermann and
Goldsborough (1907: 97); Hubbs (1926: 31); Jordan et al.
(1930: 139), Dymond (1936: 69); Clemens (1939: 37).

Rhinichthys cataractae (Valenciennes)

Jordan and Gilbert (1883: 207); Bailey et al. (1960: 16); Bailey
et al. (1970: 23); McPhail and Lindsey (1970: 247); Scott and
Crossman (1973: 494); Wydoski and Whitney (1979: 83;
2003 135); Lee at al. (1980: 353); Robins et al. (1980: 25); Simpson
and Wallace (1982: 21); Baxter and Stone (1995: 106); Sigler and
Sigler (1987: 203; 1996: 144).

Rhinichthys marmoratus sp. nov.
Agassiz (1850: 354).

Rhinichthys marmoratus (Agassiz)
Günther (1868: 171).

Rhinichthys cataractae

Evermann and Cox (1896: 408); Keil (1928: 128); McPhail
(1967: 3); Reimers and Bond (1967: 544); Patten et al. (1970: 6);
Brown (1971: 106); Maughan (1976: 81); Holton and Johnson
(1996: 36).
Robbins et al. (1991: 24); Nelson et al. (2004: 77); Scholz and
McLellan (2009: 77; 2010: 125).
Girard (1856: 185).

Rhinichthys dulcis (Girard)

Jordan and Gilbert (1883: 885); Jordan (1891b: 48); Evermann
(1892: 42); Evermann (1893: 78); Jordan et al. (1930: 139).

Argyrus nastus

Cope (1869: 369).

Rhinichthys nastus

Günther (1868: 176).

Caratichthys cataractae
Günther (1868: 176).

Rhinichthys maxillosus sp. nov.
Cope (1864: 278).

Cope and Yarrow (1875: 644); Jordan and Gilbert (1883: 207).

Gobio cataractae

Argyrus marmoratus (Agassiz)

Girard (1856:185); Girard (1858:243).

Rhinichthys maxillosus (Cope)

Scientific Synonyms

Rhinichthys, cataractae (Valenciennes, 1842)

Argyrus dulcis sp. nov.

Rhinichthys transmontanus
Cope (1879: 441).

Distribution and Stock Status
The longnose dace is distributed throughout North America, from
coast to coast, from South Carolina and Texas to the Arctic Ocean.
It is most abundant in a belt between about 40° to 50° N latitude
and occurs sporadically northward of this band. Within this range
the distribution is somewhat bifurcated; one center along the
Appalachian Mountains and Great Lakes region, the other along
the Rocky Mountains. Absent or rare over much of the Mississippi
Valley. Common in the fast-flowing turbid tributaries of the upper
Missouri Basin, in the short grass prairies of Colorado, Wyoming,
Montana and Alberta. The longnose dace is widely distributed in
Washington. In eastern Washington it is present in the Columbia
mainstem, Walla Walla, Yakima, Wenatchee, Entiat, Methow,
Okanogan, Spokane, Kettle, Palouse, Snake, and Tucannon River
Basins, and the Crab Creek drainage. Distribution of longnose
dace in eastern Washington is recorded in Table 10.30. and shown
in Figure 10.27.
Longnose dace are abundant in the streams that descend out of
the Cascade Mountains to join the Columbia River (Yakima River,
Wenatchee River, Entiat River, and Methow River).
In the Yakima River, 550 were among 34,783 total fish (1.6%) captured in sampling conducted throughout the drainage in 1957 and
1958 (Patten et al. 1970). Of these 125 were collected at 7 of 9 sites
sampled in Benton County, (near the mouth), 132 were collected at
9 of 11 sites in Yakima County (the middle reaches of the Yakima
River) and 293 were collected at 15 of 15 sites sampled in Kittitas
County (the upper reaches of the Yakima River) (Patten et al. 1970).
More recently 19 longnose dace were among 1,041 total fish collected
below Prosser Dam (Benton County), 119 were among 3,234 total
fish collected between Sunnyside Dam (Yakima County) and 60
were among 3,546 total fish collected at Roza Dam (Kittitas County)
in surveys made between 1997 and 1999 (Karp et al. 2002). The total
relative abundance of longnose dace (198 of 8,079) was 2.5%.
Longnose dace were collected from the Columbia River at RKM
557–566 and RKM 605–613 in the free flowing Hanford Reach (Gray
and Dauble 1977). They were also collected in a fast flowing section
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of the Columbia River in Canada above the international border
were 476 were among 26,991 total fish collected (1.7%) (Hildebrand
1991). They are generally absent, or rare, in Columbia River impoundments. For example, in Lake Roosevelt, the reservoir behind
the Grand Coulee Dam, only 15 have been captured among approximately 186,000 total fish sampled between 1947 and 2005.
In the Wenatchee River, longnose dace were described as common by Miller et al. (1992a). In a smolt trap on the Wenatchee River
near Cashmere, Washington, 488 were caught in a sample if 146,167
total fish in 2003 (Miller and Schoening 2004) and 2,374 were caught
in a sample of 247,510 fish in 2004 (Miller and Schoening 2005).
They were the most common fish after anadromous salmonids. They
are also more common in the Chiwawa River, where they accounted
for 12.5% of the relative abundance in a smolt trap in 1997 and 17.4%
of the relative abundance in 1998 (Murdock et al. 1998, 1999).
Longnose dace are rare in the Spokane mainstem, but fairly
common in two tributaries, Little Spokane River and Latah
(Hangman) Creek. In the mainstem they were not abundant in any

reservoir. They were most common in a free flowing segment of the
river between T. J. Meenach Bridge and the Monroe Street Dam,
where 5, 63–90 mm TL, are recovered among 899 total fish (0.5%)
in sampling conducted in 2002 and 2003 (McLellan 2003, 2004).
In the Little Spokane River drainage, longnose dace comprised
19 of 1,393 total fish (1.4%) captured at 7 of 21 sites sampled in the
mainstem; 171 of 970 total fish (18.0%) captured on the 1 of 8 sites
on the Little Spokane River (West Branch); 164 of 4,650 total fish
(3.7%) at 13 of 28 sites sampled in Dragoon Creek; 6 of 2,197 total fish
(0.3%) at 3 of 13 sites sampled in Dragoon Creek (West Branch); 28
of 3,473 total fish (1.0%) sampled at 1 of 14 sites in Bear Creek; 1 of
1,424 total fish (< 1.0%) sampled at 1 of 5 sites in Dartford creek and
183 of 4,484 total fish sampled (4.1%) at 4 of 21 sites on Deadman
Creek; and 181 of 1,726 total fish (10.5%) sampled at 8 of 11 sites on
Little Deer Creek (McLellan 2002, 2003, 2004). The longnose dace
sampled by McLellan in the Little Spokane drainage ranged from
26–142 mm TL.
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Table 10.30

Distribution of longnose dace in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. UW refers to University of Washington Fish Collection. UMMZ
refers to the University of Michigan Museum of Zoology Fish Collection. USNM refers to specimen in the United States
National Museum Fish Collection. RBCM refers to the Royal British Columbia Museum Fish Collection. SU / CAS refer to
the Stanford University Fish Collection / California Academy of Sciences of Fish Collection. AC refers to specimen in the
Albertson College, Norma J. Smith Museum of Natural History Fish Collection. (Page 1 of 6.)

County

Location

Reference

Asotin

Asotin Creek

Schuck & Mendel (1988); UW 022761 (Lonzarich & Elger, 1992)

Asotin

Asotin Creek (North Fork)

Schuck et al. (1988); UW 022753 (Lonzarich & Elger, 1992)

Asotin

Asotin Creek (South Fork, site 1)

UW 022756 (Lonzarich & Elger, 1992)

Asotin

Asotin Creek (South Fork, site 2)

UW 022758 (Lonzarich & Elger, 1992)

Asotin

Crooked Creek

Schuck et al. (1988)

Asotin

Grande Ronde River

UMMZ 98735 (Schultz & Bowers, 1932); UW 002449 (Schultz & Bowers,
1932); Schultz & DeLacy (1935, 1936)

Asotin

Menachee Creek

UW 022750 (Lonzarich & Elger, 1992)

Asotin

Pintlar Creek

Mendel et al. (2004b)

Asotin

Snake River

UMMZ 179450 (Bailey, 1955)

Asotin

Snake River (Lower Granite Reservoir)

Bennett & Shrier (1986)

Asotin

Wenatchee Creek

Schuck & Mendel (1988)

Benton

Columbia River (Hanford Reach) @ RKM 557–566

Gray & Dauble (1977)

Benton

Columbia River (Hanford Reach) @ RKM 605–613

Gray & Dauble (1977)

Benton

Columbia River @ Pasco, WA

Gilbert & Evermann (1895)

Benton

Columbia River @ Richland, WA

USNM 162746 (Henderson, 1952)

Benton

Yakima River

UW 014115 (Patten, 1957); UW 014116 (Patten, 1957); UW 015427
(Collector unknown, 1959); USNM 377518 (EPA, 2003); UW 046757 (Patten,
date unknown)

Benton

Yakima River (return drains)

Cummins et al. (2001)

Benton

Yakima River @ Prosser, WA

UW 016942 (Patten, 1957); Karp et al. (2002)

Benton

Yakima River @ RKM 0

Patten et al. (1970)

Benton

Yakima River @ RKM 08

Patten et al. (1970)

Benton

Yakima River @ RKM 16

Patten et al. (1970)

Benton

Yakima River @ RKM 24

Patten et al. (1970)

Benton

Yakima River @ RKM 32

Patten et al. (1970)

Benton

Yakima River @ RKM 40

Patten et al. (1970)

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ RKM 56

Patten et al. (1970)

Benton

Yakima River @ RKM 64

Patten et al. (1970)

Chelan

Chiwawa River

Murdoch et al. (1998, 1999); Murdoch et al. (1998, 1998b, 1999); USNM
383751 (EPA, 2004)

Chelan

Columbia River @ Rock Island Dam

UW 046722 (USFWS, 1959); UW 046754 (USFWS, 1959)

Chelan

Entiat River

UMMZ 98657 (Schultz & Bowers, 1932); UW 002371 (Schultz & Bowers,
1932); Schultz & DeLacy (1935, 1936)

Chelan

Lake Wenatchee

UW 015230 (Hitz, 1958)

Chelan

Nason Creek

UMMZ 98635 (Schultz & Bowers, 1932)

Chelan

Nason Creek

UW 002356 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936);
UMMZ 180351 (Bailey, 1963)

Table 10.30 continued on next page
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Table 10.30 continued

Distribution of longnose dace in eastern Washington. (Page 2 of 6.)

County

Location

Reference

Chelan

Wenatchee River

UMMZ 98641 (Schultz & Bowers, 1932)

Chelan

Wenatchee River

Muller et al. (1992); USNM 370640 (EPA, 2001); USNM 374120 (EPA, 2002); USNM
377511 (EPA, 2003); USNM 383756 (EPA, 2004); Miller & Schonning (2005)

Chelan

Wenatchee River @ mouth

UMMZ 98649 (Schultz & Bowers, 1932); UW 002368 (Schultz & Bowers, 1932)

Chelan

Wenatchee River above Leavenworth, WA

UW 002357 (Schultz & Bowers, 1932)

Chelan

Wenatchee River

Mullan et al. (1992)

Chelan

Wenatchee River @ Cashmere smolt trap

Miller & Schoening (2004, 2005)

Columbia

Lewis Creek

Mendel et al. (2003)

Columbia

Snake River (Little Goose Reservoir)

Bennett & Seybold (2005)

Columbia

Touchet River

UW 019751 (Wadley & Hagen, 1967)

Columbia

Touchet River (North Fork)

Mendel et al. (2003)

Columbia

Touchet River (Robinson Fork)

Mendel et al. (2002, 2003)

Columbia

Touchet River (South Fork)

Mendel et al. (2002, 2003)

Columbia

Touchet River (Wolf Fork)

Mendel et al. (2003)

Columbia

Tucannon River

Schultz & DeLacy (1935, 1936); UMMZ 179458 (Bailey, 1955); UW 027931
(Patten, 1961); UW 019716 (Wadley & Hagen, 1967); D.W. Kelly Associates
(1982)

Columbia

Tucannon River @ Margeno, WA

UW 017774 (McPhail, 1964); Mongillo & Hallock (1995)

Columbia

Tucannon River @ Starbuck, WA

UW 111104 (Gredzens, 1980); UW 111123 (Baldwin, 1980)

Columbia

Tucannon River @ Tucannon Hatchery

Mongillo & Hallock (1995)

Columbia

Tucannon River @ US HWY 410

UW 001933 (Schultz & DeLacy, 1931)

Columbia

Tucannon River @ Watson Lake

UW 111112 (Baldwin, 1980)

Columbia

Tucannon River above Dayton, WA

UW 020597 (Kynard & Larson, 1972)

Columbia

Tucannon River West of Margeno, WA

UW 017800 (McPhail, 1964)

Cowlitz

Chehalis River

UW 017891 (McPhail & Meldrim, 1964)

Cowlitz

Cowlitz River

UW 019061 (McPhail et al., 1965)

Cowlitz

Kalama River

UW 000943 (Schultz et al., 1930)

Cowlitz

Toutle River

UW 000946 (Schultz et al., 1930); UW 020241 (Patten, 1961)

Ferry

Columbia River (Lake Roosevelt)

McLellan et al. (1999); McLellan & Scholz (2001, 2003, 2006)

Ferry

Kettle River below Cascade Falls

McPhail & Carveth (1994); McLellan & Vail (2005)

Ferry

Sanpoil River

USNM 377520 (EPA, 2003)

Franklin

Snake River

UW 019073 (McPhail, date unknown)

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

See Asotin County

Kittitas

Cle Elum River

UW 000391 (Schultz, 1929); UMMZ 157220 (Schultz, 1929)

Kittitas

Columbia River @ Ellensburg, WA

Schultz & DeLacy (1935, 1936)

Kittitas

Shea Creek west of Ellensburg, WA

UW 020424 (Hagen, 1963)

Kittitas

Swauk Creek

UMMZ 180356 (Bailey, 1963); UW 111062 (Lonzarich, 1993); Cummins et al. (2001)

Table 10.30 continued on next page
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Table 10.30 continued

Distribution of longnose dace in eastern Washington. (Page 3 of 6.)

County

Location

Reference

Kittitas

Teanaway River

UMMZ 94155 (Hubbs & Schultz, 1926); Schultz & DeLacy (1935, 1936)

Kittitas

Teanaway River east of Cle Elum, WA

UMMZ 180359 (Bailey, 1963)

Kittitas

Teanaway River (West fork)

UW 041233 (Merritt et al., 1996)

Kittitas

Yakima River tributary @ Ellensburg, WA

UMMZ 94154 ( Hubbs & Schultz, 1926)

Kittitas

Williams Creek

Cummins et al. (2001)

Kittitas

Yakima River @ Easton

UW 020237 (Patten, 1965)

Kittitas

Yakima River @ Roza Dam

Karp et al. (2002)

Kittitas

Yakima River @ RKM 169

Patten et al. (1970)

Kittitas

Yakima River @ RKM 177

Patten et al. (1970)

Kittitas

Yakima River @ RKM 185

Patten et al. (1970)

Kittitas

Yakima River @ RKM 193

Patten et al. (1970)

Kittitas

Yakima River @ RKM 201

Patten et al. (1970)

Kittitas

Yakima River @ RKM 209

Patten et al. (1970)

Kittitas

Yakima River @ RKM 217

Patten et al. (1970)

Kittitas

Yakima River @ RKM 225

Patten et al. (1970)

Kittitas

Yakima River @ RKM 233

Patten et al. (1970)

Kittitas

Yakima River @ RKM 241

Patten et al. (1970)

Kittitas

Yakima River @ RKM 250

Patten et al. (1970)

Kittitas

Yakima River @ RKM 258

Patten et al. (1970)

Kittitas

Yakima River @ RKM 266

Patten et al. (1970)

Kittitas

Yakima River @ RKM 274

Patten et al. (1970)

Kittitas

Yakima River @ RKM 281

Patten et al. (1970)

Kittitas

Yakima River below Easton Dam

UW 016783 (Patten, 1959)

Klickitat

Klickitat Creek above Goldendale, WA

UW 019068 (McPhail, 1961)

Klickitat

White Salmon River

UW 019505 (McPhail, 1961)

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Lincoln

Spokane River (Spokane arm, Lake Roosevelt)

Harper et al. (1981)

Okanogan

Methow Creek

UW 004695 (Welander, 1938)

Okanogan

Methow Ditch

UW 004764 (Collector unknown, 1938)

Okanogan

Methow River

UW 004737 (Collector unknown, 1938)

Okanogan

Methow River (Fulton ditch)

UW 004655 (Collector unknown, 1939); UW 004663 (Collector unknown,
date unknown); UW 004791 (Collector unknown, 1929); UW 005059
(Collector unknown, 1938); UW 005375 (Collector unknown, 1938)

Okanogan

Methow River (Methow ditch)

UW 004689 (Welander,1938)

Okanogan

Okanogan River

UW 046702 (Collector unknown,1953)

Okanogan

Similkameen River

UW 019499 (McPhail, 1963)

Okanogan

Similkameen River @ Nighthawk, WA

INHS 65199 (Peden & Hughes, 1985)

Okanogan

Twisp Ditch

UW 004779 (Collector unknown, 1938)

Pend Oreille

No records of Longnose Dace

Table 10.30 continued on next page
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Table 10.30 continued

Distribution of longnose dace in eastern Washington. (Page 4 of 6.)

County

Location

Reference

Spokane

Bear Creek

McLellan (2002)

Spokane

California Creek

Lee (2005); McLellan (2005)

Spokane

Dartford Creek

McLellan (2004)

Spokane

Deadman Creek

McLellan (2004)

Spokane

Deadman Creek @ RKM 0.6

Scholz (2000)

Spokane

Deer Creek

McLellan (2002)

Spokane

Dragoon Creek

McLellan (2003)

Spokane

Dragoon Creek (West Branch)

McLellan (2003)

Spokane

Dry Creek

McLellan (2002)

Spokane

Latah Creek

Maret (1999)

Spokane

Latah Creek @ RKM 0.5

Maret (1999)

Spokane

Latah Creek @ RKM 18.3

Lee (2005)

Spokane

Latah Creek @ RKM 29.4

Lee (2005)

Spokane

Latah Creek @ RKM 30.9

Lee (2005)

Spokane

Little Deep Creek (9 mi. S. of Chattaroy, WA)

McLellan (2004); UMMZ 98677 (Schultz & Bowers, 1932); UW 002395
(Schultz & Bowers, 1932)

Spokane

Little Deep Creek @ RKM 2.9

Schultz & DeLacy (1935, 1936)

Spokane

Little Deep Creek @ RKM 11.2

Scholz (2000, 2001)

Spokane

Little Spokane River

Schultz & DeLacy (1935, 1936)

Spokane

Little Spokane River

UMMZ 179440 (Bailey, 1955)

Spokane

Little Spokane River @ Chattaroy, WA

Mongillo & Hallock (1995); RBCM 986–00218-4 (Peden, 1986); UMMZ
179440 (Bailey, 1955); UMMZ 98676 (Schultz & Bowers, 1932); UW 002390
(Schultz & Bowers, 1932)

Spokane

Little Spokane River @ Dartford

UMMZ 98669 (Schultz & Bowers, 1932); UW 002384 (Schultz & Bowers, 1932)

Spokane

Little Spokane River @ RKM 15.5

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 15.8

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 16.0

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 16.2

Peden (1987); Hartung & Meier (1995); Schultz & DeLacy (1935, 1936);
Scholz (2002)

Spokane

Little Spokane River @ RKM 25.4

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 26.1

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 38.2

Schultz & DeLacy (1935, 1936)

Spokane

Little Spokane River near Dartford, WA

UW 002384 (Schultz & Bowers, 1932)

Spokane

Little Spokane River (W. Branch)

McLellan (2002

Spokane

Rock Creek

Lee (2005)

Spokane

Spokane River

Peden (1987); McLellan (2003, 2004)

Spokane

Spokane River (Monroe St. Dam to Upriver Dam)

Peden (1987)

Spokane

Spokane River (Nine Mile Reservoir)

Kleist (1987)

Spokane

Spokane River @ RKM 139–163

Bailey & Saltes (1982)

Stevens

Mill Creek

UMMZ 179436 (Bailey, 1955)

Walla Walla

Garrison Creek

USNM 238945 (Bendire, 1881); USNM 30332 (Bendire, 1881); Bean (1885);
Schultz & DeLacy (1935, 1936)

Table 10.30 continued on next page
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Table 10.30 continued

Distribution of longnose dace in eastern Washington. (Page 5 of 6.)

County

Location

Reference

Walla Walla

Mill Creek

UMMZ 179436 (Bailey & Chadwick, 1955); Schuck & Mendel (1986);
Mendel et al. (2001, 2002)

Walla Walla

Mill Creek (Bennington Diversion)

Mendel et al. (2002, 2003, 2004)

Walla Walla

Titus Creek

Mendel et al. (2002, 2004, 2005)

Walla Walla

Walla Walla River

Schultz & DeLacy (1935, 1936); Jackson (1975)

Walla Walla

Yellowhawk Creek

UMMZ 179472 (Bailey, 1955)

Whitman

Almota Creek

Mendel et al. (2004b)

Whitman

Palouse River

Schultz & DeLacy (1935, 1936)

Whitman

Palouse River @ Hooper, WA

UMMZ 95036 (Schultz & Erkilla, 1932); USNM 104730 (Schultz & Erkilla,
1932); UW 01990 (Schultz & Erkilla, 1932); Mongillo & Hallock (1995)

Whitman

Palouse River @ Palouse, WA

UMMZ 98727 (Schultz & Bowers, 1932); USNM 104729 (Schultz & Bowers,
1932); Mongillo & Hallock (1995)

Whitman

Palouse River @ RKM 7

Maughan et al. (1980)

Whitman

Palouse River @ RKM 8

Maughan et al. (1980)

Whitman

Palouse River @ RKM 18

USNM 00104730 (Schultz & Erkilla, date unknown)

Whitman

Palouse River @ RKM 26

Maughan et al. (1980)

Whitman

Palouse River @ RKM 78

Maughan et al. (1980)

Whitman

Palouse River @ RKM 78

Scholz (2003)

Whitman

Palouse River @ RKM 119

USNM 00104729 (Schultz & Bowers, 1932)

Whitman

Palouse River @ RKM 132

Maughan et al. (1980)

Whitman

Palouse River @ RKM 156

Maughan et al. (1980); Munn (1993)

Whitman

Palouse River (tributary)

UMMZ 95053 (Schultz & Erkilla, 1932)

Whitman

Palouse River (tributary) above Colfax, WA

UW 01997 (Schultz & Erkilla, 1932)

Whitman

Rock Creek @ RKM 1

Scholz (2001)

Whitman

Rock Creek @ RKM 6

Maughan et al. (1980)

Whitman

Rock Creek @ RKM 6

Scholz (2001)

Whitman

Rock Creek @ RKM 8

Scholz (2001)

Whitman

Rock Creek @ RKM 10

Scholz (2003); Porter (2006)

Whitman

Rock Creek @ RKM 12

Porter (2006)

Whitman

Rock Creek @ RKM 14

Porter (2006)

Whitman

Rock Creek @ RKM 16

Porter (2006)

Whitman

Rock Creek @ RKM 26

Porter (2006)

Whitman

Snake River (Little Goose Reservoir)

See Columbia county

Whitman

Snake River (Lower Granite Reservoir)

See Asotin county

Yakima

Naches River

USNM 48091 (Evermann, 1893); Gilbert & Evermann (1895); Schultz &
DeLacy (1935, 1936)

Yakima

Naches River above Naches, WA

UMMZ 98808 (Schultz & Bowers, 1932)

Yakima

Yakima River

USNM 372330 (EPA, 2002)

Yakima

Yakima River @ RKM 72

Patten et al. (1970)

Yakima

Yakima River @ RKM 89

Patten et al. (1970)

Yakima

Yakima River @ RKM 97

Patten et al. (1970)

Yakima

Yakima River @ RKM 105

Patten et al. (1970)

Yakima

Yakima River @ RKM 113

Patten et al. (1970)

Table 10.30 continued on next page
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Table 10.30 concluded

Distribution of longnose dace in eastern Washington. (Page 6 of 6.)

County

Location

Reference

Yakima

Yakima River @ RKM 120

Patten et al. (1970)

Yakima

Yakima River @ RKM 129

Patten et al. (1970)

Yakima

Yakima River @ RKM 137

Patten et al. (1970)

Yakima

Yakima River @ RKM 145

Patten et al. (1970)

Yakima

Yakima River @ RKM 153

Patten et al. (1970)

Yakima

Yakima River @ RKM 161

Patten et al. (1970)

Yakima

Yakima River @ Sunnyside Dam

Karp et al. (2002)

Yakima

Yakima River @ Zillah, WA

Schultz & DeLacy (1935, 1936); UW 001837 (Royal, 1930)

Yakima

Naches River

UW 002516 (Schultz & Bowers, 1932)

Yakima

Selah/ Naches Ditch

UW 005418 (Collector unknown, 1937)

Yakima

Toppenish Creek

UW 029573 (Merritt et al., 1994)

Yakima

Yakima River

UW 029382 (Patten, 1957)

Idaho

Coeur d’Alene Lake

Gilbert & Evermann (1895)

Idaho

Latah Creek @ RKM 108

CD’A Tribe (1993)

Montana

Big Blackfoot River

Gilbert & Evermann (1893)

BC

Columbia River (Keenleyside Dam)

Hildebrand (1991)

BC

Okanogan Lake, BC

Dymond (1936); Clemons et al. (1939)

In Latah Creek, longnose dace comprised 7 of 1,278 total fish
(0.6%) sampled at 3 of 18 sites in the mainstem, 11 of 968 total fish
(1.1%) sampled at 1 of 8 sites in California Creek, and 2 of 1,181 total
fish (0.2%) sampled at 1 of 6 sites on Rock Creek (Lee 2005). These
longnose dace ranged from 52–91 mm TL. Also McLellan (2005)
found 12 longnose dace, 70–99 mm TL, among 909 total fish captured in California Creek (1.3%).
In southeastern Washington, longnose dace occur throughout
the mainstem of the Palouse River and in its tributary Rock Creek,
Whitman County. A total of 12 longnose dace, 52–113 mm TL, were
collected in a sample of 993 total fish (1.2%) at Rock Creek in 2005
(Porter 2006).
Longnose dace have been reported from 4 of 17 reaches sampled
in the Walla Walla River (Jackson 1975), the Touchet River and its
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North, Robinson, South, and Wolf forks (Mendel et al. 2002, 2003),
Garrison Creek (Bean 1883; Schultz and DeLacy 1935/1936), Mill
Creek (Mendel et al. 2001, 2002, 2003, 2004, 2005), Yellowhawk
Creek (Mendel et al. 2002, 2003, 2004), and Titus Creek (Mendel et
al. 2002, 2004, 2005). All of these streams are located in the Walla
Walla Sub-basin.
In the Snake Basin, longnose dace have been reported in the
Snake River Reservoirs and in the Tucannon River (Mongillo
and Hallock 1995). They also occur in Asotin and Almota creeks
(Mendel et al. 2004b). Longnose dace are also widely distributed
in Oregon (Bisson and Reimers 1977), Idaho (Simpson and Wallace
1982), Montana (Brown 1971, Holton and Johnson 1996), Wyoming
(Baxter and Stone 1995), British Columbia (Scott and Crossman
1973) and Alberta (Nelson and Paetz 1992).

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

LEOPARD DACE
Rhinichthys falcatus (Eigenmann & Eigenmann, 1893)
Primary Identification

Confirming Characteristics

1.

Mouth slightly sub-terminal, not greatly overhung by
snout.

1.

Pelvic fin origin under or slightly in front of anterior
origin of dorsal fin.

2.

Groove completely separates upper lip from snout.

2.

3.

Pelvic fin rays modified into strut-like fleshy stays that
connect the fin to the body.

Anal fin origin under or slightly in front of posterior
insertion of dorsal fin.

3.

Lateral line complete and straight.

4.

Upper (posterior) edge of dorsal fin falcate (indented in
sickle-like curve).

4.

Scales with radii absent from basal (embedded) field
of scales. (You need to pull scales and examine under
microscope to see this.)

5.

Small maxillary barbel present at each corner of mouth.

5.

6.

Thin caudal peduncle (compared to longnose and speckled dace).

Breeding males develop tubercles on head, back, sides
and pectoral fins. Lips and base of pelvic fins tinged
with orange or red patches.
pelvic stays

Figure 10.28 Leopard dace, Willamette River, Benton County, OR (OSU fish collection No. 15877). Inset shows detail of pelvic stays.

Similar Species
1.

2.

Common Name(s)
Leopard dace (AFS name), dace, silver grey minnow.

Minnows (Cyprinidae): No other minnow, except
Umatilla dace, has pelvic rays modified into strut-like
stays that connect the fin to the body. Most similar to
speckled dace and longnose dace. Neither species has
pelvic stays nor falcate upper edge of dorsal fin.

Systematic Notes

Suckers (Catostomidae): suckers have distinctly subterminal mouths with big fleshly lips covered by papillae.

Etymology
Rhinichthys: Snout, fish (The members of this genus have snouts
that overhang the mouth to varying degrees. This species is intermediate between the longnose dace, upon which the genus was
based, and the speckled dace.)
falcatus: Sickle-shaped (refers to indented posterior edge of dorsal fin).

Pronunciation
Rhinichthys - Rhin-ich-thys
falcatus - fal-cat-us

First described from the Boise River, Idaho as Agosia falcata by
Eigenmann and Eigenmann (1893a: 153). The species was subsequently placed in the genus Apocope by Jordan et al (1930: 141) and
later in the genus Rhinichthys by Carl and Clemens (1948: 80), who
also changed the trivial name from falcata to falcatus. Eigenmann
and Eigenmann (1893a: 154) also named a specimen collected from
Shuswap Lake, British Columbia Agosia shuswap but Dymond
(1936: 69) placed this name in synonymy with Apocope falcata.
Gilbert and Evermann (1895: 42) described a species collected from the Umatilla River, Oregon and Payette River, Idaho
with characters that were intermediate between the leopard dace
and speckled dace. They classified this species as Agosia umatilla
sp. nov., the Umatilla dace. It was recognized as Agosia umatilla
Gilbert and Evermann by Jordan and Evermann (1896–1900: 313)
and later changed to Apocope umatilla (Gilbert and Evermann) by
Jordan et al. (1930: 141). Schultz (1936: 148) and Schultz and DeLacy
(1935 / 1936: 63) collected a few specimens under the latter name in
eastern Washington and in the Salmon and Payette Rivers, Idaho,
but then the name dropped out of use (or was relegated to the sta-
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tus of a subspecies of Rhinichthys osculus) and was not described in
the first four editions of the AFS’s Common and Scientific Names
of Fish from the United States and Canada. However, a number
of taxonomists believed it was appropriate to resurrect the name
(Hubbs et al 1974; McPhail and Lindsey 1986; Peden and Hughes
1988; and Hughes and Peden 1989; Wydoski and Whitney 2003).
Morphologically, the Umatilla dace is said resemble the leopard
dace more closely than the speckled dace (Hughes and Peden
1989). Both Umatilla dace and leopard dace are said to have small
(but distinct) barbels whereas this character is absent or inconspicuous in speckled dace. Also, Umatilla dace have rudimentary
fleshy pelvic stays that characterize the leopard dace, similar to
leopard dace. Meanwhile, the AFS Committee for Names on Fishes
(Robbins et al. 1991) described the Umatilla dace as a possible subspecies of speckled dace, but continued to withhold species recognition or even official subspecies designation because speckled
dace is “notoriously” variable and the problem cannot be resolved
until a comparison of all three species can be made over their entire geographic range. The AFS Committee of Names of Fishes finally recognized the Umatilla dace as a species (Nelson et al. 2004)
but I have adopted a conservative approach and have not included
it in my Family Cyprinidae Key because I have yet to collect one
in eastern Washington. However, I do describe it in Chapter 25 on
species whose status is uncertain or rare.

Scientific Synonyms
Agosia falcata

Eigenmann and Eigenmann (1893a: 153), original description.

Agosia falcata (Eigenmann and Eigenmann)

Eigenmann (1895: 111); Gilbert and Evermann (1895: 42); Jordan
and Evermann (1896–1900: 313); Evermann and Goldsborough
(1907: 97); Snyder (1908: 180).

Agosia shuswap sp. nov.

Eigenmann and Eigenmann (1893a: 154).

Agosia falcata shuswap (Eigenmann and Eigenmann)
Eigenmann (1895: 111).

Apocope falcata (Eigenmann and Eigenmann)

Jordan et al. (1930: 140); Dymond (1936: 69); Schultz (1936: 148);
Schultz and DeLacy (1936: 63); Clemens (1939: 38).

Rhinichthys falcatus (Eigenmann and Eigenmann)

Carl and Clemens (1948: 80); Bailey et al. (1960: 17); Carl et al.
(1967: 125); McPhail (1967: 3); Bailey et al. (1970: 23); Wydoski
and Whitney (1979: 91; 2003: 136); Lee et al. (1980: 355); Robins
et al. (1980: 25); Simpson and Wallace (1982: 21); Scott and
Crossman (1998: 498).

Rhinichthys falcatus (Eigenmann and Eigenmann, 1893)

Robins et al. (1991); Nelson et al. (2004: 77); Scholz and
McLellan (2009: 79; 2010: 127).
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Rhinichthys falcatus

Patten et al. (1970: 6).

Distribution and Stock Status
The leopard dace is confined to the Columbia and Fraser River
Basins (Scott and Crossman, 1973; Lee et al. 1980). It inhabits the
mainstem of the Columbia from the estuary to the Arrow Lakes
in British Columbia. It has not been found above Shoshone Falls
(Snake River, ID), Spokane Falls (Spokane River, WA) or Metaline
Falls (Pend Oreille River, WA). In Washington, leopard dace have
been reported from the Cowlitz, Yakima, Wenatchee, Entiat,
Okanogan, and Similkameen, and Walla Walla rivers (Peden, 1991;
Mongillo and Hallock, 2001). Their distribution is recorded in
Table 10.31 and Figure 10.29.
Leopard dace are most consistently observed in the Yakima
River. In 1957 / 1958 they accounted for 0.6% of the relative abundance throughout the Yakima Sub-basin (220 of 34,733 total fish
sampled) (Patten et al. 1970). Of these 28 were found at 4 of 9 sites
sampled in Benton County, 129 were found at 7 of 11 sites sampled
in Yakima County, and 63 were found at 5 of 15 sites sampled in
Kittitas County. In 1997–1999, 1 leopard dace was found among
1,041 total fish sampled below Prosser Dam (Benton County),
2 were among 3,234 total fish sampled below Sunnyside Dam
(Yakima County), and none were sampled among 3,546 total fish
sampled below Roza Dam (Kittitas County) (Karp et al. 2002).
Thus their relative abundance in the Yakima had declined to less
than 0.1% (3 of 7,821 total fish). Pearson et al. (1998) described the
leopard dace as being in “low abundance and narrowly distributed”
in the Yakima Basin. It should probably be listed as threatened or
endangered by the State of Washington and the United States Fish
and Wildlife Service.
In Oregon it occurs in the Willamette, Deschutes, Umatilla,
John Day and Malhuer and Owyhee River Systems (Gilbert and
Evermann 1895; Lee et al. 1980; Peden 1991). In Idaho, it occurs in Clearwater, Payette, Boise and Bruneau River Systems
and Snake River from Browlee Reservoir to Shoshone Falls
(Eigenmann and Eigenmann 1893; Gilbert and Evermann 1895;
Simpson and Wallace 1982; Peden 1991).
In British Columbia, the leopard dace is known from the
Similkameen River, Okanogan Lake, Arrow Lakes (Columbia
River), lower Kootenai River between Brilliant and South Slocan
Dams (i.e., below Kootenai Lake), and upper Kootenai River upstream from the head of Lake Koocanusa, the reservoir above
Libby Dam. The latter record was included in a distribution map
published by Scott and Crossman (1973), but according to Peden
(1992) the record was still unconfirmed. Leopard dace were also
reported from numerous locations in the Fraser River between
Chillawack, BC and Prince George, BC, and in some of its tributaries [Thompson, Adams, Nicola, Blackwater (West Road),
Stuart and Nechako rivers] (Carl et al. 1967; Scott and Crossman
1973; Lee et al. 1980). Not reported from Montana (Brown 1971,
Holton and Johnson 1996) or Wyoming (Baxter and Stone 1995)

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

Table 10.31

Distribution of leopard dace in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. UW refers to University of Washington Fish Collection.
UMMZ refers to the University of Michigan Museum of Zoology Fish Collection. USNM refers to the United States National
Museum Fish Collection. RBCM refers to specimen in the Royal British Columbia Museum Fish Collection. SU / CAS refer
to the Stanford University / California Academy of Sciences Fish Collection. (Page 1 of 2.)

County

Location

Collector & Date

Benton

Columbia River (Hanford Reach) @ RKM 605–613

Gray & Double (1977)

Benton

Columbia River (Richland)

USNM 162748 (Henderson, 1952)

Benton

Columbia River @ Pasco

Schultz & DeLacy (1935, 1936)

Benton

Columbia River near Richland

Henderson (1952)

Benton

Dry Creek

UW 029572 (Merritt et al., 1994)

Benton

Yakima River

UW 014122 (Patten, 1957); UW 014386 (Patten, 1957); UW 014582 (Patten, 1958)

Benton

Yakima River @ RKM 24

Patten et al. (1970)

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ RKM 56

Patten et al. (1970)

Benton

Yakima River @ RKM 64

Patten et al. (1970)

Benton

Yakima River @ Prosser Dam

Karp et al. (2002)

Chelan

Wenatchee River

Mullan et al. (1992a); USNM 370641 (EPA, 2001)

Chelan

Columbia River @ Rock Island Dam

UW 014178 (Collector unknown, 1938)

Chelan

Entiat River near mouth

UW 018827 (McPhail, 1963)

Clark

Columbia River @ RKM 120

UW 111128 (Patten, 1961)

Douglas

Columbia River @ Rock Island Dam

See Chelan county

Franklin

Unknown

SU 2057 (Thoburn et al., date unknown)

Kittitas

Yakima tributary @ Cle Elm, WA

UW 02027 (Patten, 1962)

Kittitas

Yakima River @ RKM 161

Patten et al. (1970)

Kittitas

Yakima River @ RKM 209

Patten et al. (1970)

Kittitas

Yakima River @ RKM 217

Patten et al. (1970)

Kittitas

Yakima River @ RKM 241

Patten et al. (1970)

Kittitas

Yakima River @ RKM 250

Patten et al. (1970)

Lewis

Cowlitz River

UW 016986 (McPhail, 1951)

Okanogan

Okanogan River @ Malott

UW 018829 (McPhail, 1964)

Okanogan

Similkameen River @ RKM 12

UW 018830 (Patten, 1963)

Skamania

Columbia River (lower) above Bonneville Dam

UW 040814 (Hughes, 1939)

Walla Walla

Columbia River @ Pasco

Gilbert & Evermann (1895: 42); Schultz & DeLacy (1935, 1936)

Walla Walla

Columbia River @ Umatilla

Gilbert & Evermann (1895: 42); Schultz & DeLacy (1935, 1936)

Walla Walla

Mill Creek

Gilbert & Evermann (1895: 42); Schultz & DeLacy (1935, 1936)

Yakima

Mill Creek

SU 2068 (Thoburn et al., date unknown, probably 1893)

Yakima

Yakima River

Pearsons et al. (1998)

Table 10.31 continued on next page
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Table 10.31 concluded

Distribution of leopard dace in eastern Washington. (Page 2 of 2.)

County

Location

Collector & Date

Yakima

Yakima River @ RKM 113

Patten et al. (1970)

Yakima

Yakima River @ RKM 120

Patten et al. (1970)

Yakima

Yakima River @ RKM 129

Patten et al. (1970)

Yakima

Yakima River @ RKM 137

Patten et al. (1970)

Yakima

Yakima River @ RKM 145

Patten et al. (1970)

Yakima

Yakima River @ RKM 153

Patten et al. (1970)

Yakima

Yakima River @ RKM 161

Patten et al. (1970)

Yakima

Yakima River @ Zillah, WA

Schultz & DeLacy (1935, 1936); UW 001820 (Royal, 1930)

Yakima

Yakima River @ Sunnyside Dam

Karp et al. (2002)

BC

Okanogan Lake, BC

Dymond (1936); Clemens (1939)
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Family Cyprinidae: Carps and Minnows

SPECKLED DACE
Rhinichthys osculus (Girard, 1856)
Primary Identification

Confirming Characteristics

1.

Mouth slightly sub-terminal, not greatly overhung by snout.

1.

2.

Groove completely separates upper lip from snout.

3.

Body usually speckled. Two variations in speckle pattern. Dark gray or green colored individuals have silver
colored spots on dark background (this is most common variant). Light colored individuals have dark spots
against a light background.

Maxillary barbel at each corner of mouth (if present)
small and inconspicuous (difficult to see without magnifying lens). Peden and Hughes (1988) reported that the
barbel was usually absent from specimens collected in
the Kettle River, British Columbia. Gilbert and Evermann
(1895:41) noted that most specimens collected in the
vicinity of Spokane, Washington lacked maxillary barbels.

2.

Lateral line complete and straight.

4.

Pelvic fin origin under or (usually) slightly in front of
anterior origin of dorsal fin.

3.

I have observed males with red patches around mouth,
pectoral, and pelvic fins and minute nuptial tubercles.

5.

Anal fin origin under or slightly in front of posterior
insertion of dorsal fin.

4.

Caudal peduncle intermediate in thickness between
longnose dace and leopard dace.

Figure 10.30 Speckled dace, Latah Creek, Spokane County, WA. The two fish illustrate the variations in color pattern.

Similar Species
1.

2.

Minnows (Cyprinidae): Speckled dace are relatively
nondescript and variable in morphological characters.
There is no single distinguishing diagnostic character.
Most similar to longnose dace and leopard dace. In
longnose dace, the groove that separates the upper lip
from the snout is incomplete and the anterior portion is
fused to the snout, forming a frenum. In leopard dace,
the pelvic fin rays form fleshy strut-like stays that join
the fin to the body. Speckled dace lack both a frenum
and fleshy stays on the pelvic fins.
Suckers (Catostomidae): Suckers have distinctly subterminal mouths with big fleshy lips covered with papillae.

Etymology
Rhinichthys: Snout, fish (members of this genus have snouts that
overhang the mouth to varying degrees. This species has the shortest snout length, the mouth is nearly terminal).
osculus: (L.) Kiss, a little mouth (refers to small, puckered mouth).

Pronunciation
Rhinichthys - Rhin-ich-thys
osculus - os-cul-us

Common Name(s)
Speckled dace (AFS name); blacked-nosed dace or black-sided
dace in lower Columbia River (Schultz 1936). Called Mo-sha-poggee by Shoshone Piute Indians of Fort Hall Reservation (Gilbert
A. T. Scholz
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and Evermann 1895:41), “a word which they say describes the eating
habits”. Called dusky dace, western dace, Pacific dace in Idaho (Keil
1928:128). Dace is a Middle English word that gave rise to “dart”,
describes their darting movements.

Apocope oscula (Girard)

Cope and Yarrow (1875: 647); Jordan and Gilbert (1883: 211);
Jordan et al. (1930: 141); Schultz (1941: 31).

Apocope oscula carringtonii (Cope)

Schultz and DeLacy (1935/1936: 63); Schultz (1936: 148); Simon
and Simon (1939: 51); Simon (1939: 35); Groves (1951: 20).

Systematic Notes
Originally described from Rio San Pedro, Arizona as Argyreus
osculus by Girard (1857a: 186). Owing to its variability over its
broad geographic range, many localized populations were initially described as distinct species. Girard himself, in the same
publication named two others Argyreus notabilis from Rio Santa
Cruz, Sonora (Girard 1857a: 186) and Argyreus nubilus from Fort
Steilicoom, Washington Territory (Girard 1857: 180). Jordan and
Evermann (1896–1900) divided them into 12 species. Later these
species were reduced to subspecies. In the meantime, these
species were referred to Agosia, then later Apocope, and finally
Rhinichthys.
Oakey et al. (2004) mapped 112 restriction sites in the mitochondrial DNA genome of 59 populations of speckled dace sampled throughout their range. Separate clades were identified in the
Colorado Basin (upper and lower elevation drainage), Los Angeles
Basin, Bonneville Basin, Lahontan Basin, Owens River, Sacramento
Basin, Klamath Basin and Columbia Basin. The Columbia River
clade were not monophylotic. Fish from the middle and upper
Columbia tributaries and lower Snake River formed a second clade
that was similar to the Bonneville clade. This was probably related
to the paleodrainage connection that formed between pluvial Lake
Bonneville and the Snake River through the Red Rocks pass in the
late Pleistocene. The upper Snake population was also more similar
to those found in the Lahotan and Sacramento Basin which provides support for the idea that during the Miocene and Pliocene,
the Snake River drained west connecting with the Lahotan Basin
or Sacramento Basins.

Apocope nubila carringtonii (Cope)

Scientific Synonyms

Rhinichthys osculus (Girard, 1856)

Girard (1857a: 186), original description.

Argyreus notabilis sp. nov.
Girard (1857a: 186).

Jordan and Gilbert (1883: 210); Jordan and Evermann (1896–
1900: 311); Snyder (1908: 179); Jordan et al. (1930: 140).

Apocope carringtonii sp. nov.
Cope (1872c: 472).

Apocope carringtonii (Cope)

Jordan and Gilbert (1882: 209); Gilbert and Evermann
(1893: 209); Jordan et al. (1930: 141).

Rhinichthys osculus (Girard)

Bailey et al. (1960: 16); LaRivers (1962: 424; 1994: 424); Sigler
and Miller (1963: 84); Bailey et al. (1970: 23); Michaelis
(1972: 18); Scott and Crossman (1973: 501); Jackson (1975: 9);
Scott and Crossman (1975: 501); Moyle (1976: 195); Knecht
(1976: 8); Gray and Dauble (1977: 211); Pearman (1977: 11);
Wydoski and Whitney (1979: 93, 2003: 139); Lee et al.
(1980: 356); Robins et al. (1980: 25); Simpson and Wallace
(1982: 21); McGinnis (1984: 145); Sigler and Sigler (1987: 206);
Sublette et al. (1990: 179); Baxter and Stone (1995: 108); Sigler
and Sigler (1996: 117); Moyle (2003: 160).

Rhinichthys nubilus (Girard)

Argyreus nubilus (Girard)

Miller (1952: 30).

Suckey (1860:361).

Rhinichthys oscula carringtonii (Cope)

Agosia nubila (Girard)

Eigenmann (1895: 111); Gilbert and Evermann (1895: 41); Jordan
and Evermann (1896–1900: 311); Fowler (1924: 407); Dymond
(1936: 69).

Agosia nubila

Simon (1951: 75).

Rhinichthys osculus caringtoni (Cope)

LaRivers (1962: 428) (The Snake River speckled dace).

Rhinichthys osculus nevadensis (Girard)

Keil (1928: 128).

LaRivers (1962: 433) (The Armagosa speckled dace)

Gilbert and Evermann (1895: 41); Fowler 1924: 407).
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Apocope nubila (Girard)

Carl et al. (1959: 123); McPhail (1967: 3, 4); Reimers and Bond
(1967: 544); Patten et al. (1970: 6); Laumeyer and Maughan
(1973: 67); Maughan and Laumeyer (1974: 173); Maughan
(1976: 82).

Girard (1857a: 186).

Jordan and Evermann (1896–1900: 309).

Schultz and DeLacy (1935 / 1936: 380); Schultz (1936: 148).

Rhinichthys osculus

Argyreus nubilus sp. nov.

Agosia oscula (Girard)

Apocope oscula nubila (Girard)

Robins et al. (1991: 24); Nelson (2004: 77); Scholz and McLellan
(2009: 81; 2010: 129).

Argyreus osculus

Agosia nubila carringtonii (Cope)

Gilbert and Everman (1895: 41); Jordan and Evermann (1896–
1900: 311); Snyder (1905: 337).

Rhinichthys osculus robustus (Rutter)

LaRivers (1966: 430) (The Lahotan speckled dace).

Rhinichthys osculus velifer Gilbert

LaRivers (1962: 434) (The White River speckled dace)

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

Distribution and Stock Status
Speckled dace are the most widely distributed native western minnow. They occur on the western slopes of the Rocky Mountains
in the United States from the Canadian to Mexican borders. They
are abundant along the routes of the Columbia, Snake, Green,
and Colorado Rivers. They are common in the desert basins of
Washington and Oregon east of the Cascade Mountains and also
in the coastal streams of those states. Their distribution in Nevada
and California is restricted to a few isolated locations, principally in the upper reaches of the Klamath and Sacramento River
Systems. In Washington speckled dace have been reported from
several locations in the Columbia mainstem from a point about 96
km above the mouth to a point near the Canadian border (I have
collected speckled dace at the mouth of Rattlesnake Creek which
enters the Lake Roosevelt impoundment of the Columbia River
about 24 km below the international boundary.) Their distribution
in Washington is show in Figure 10.31 and recorded on Table 10.32.

Speckled dace are rare in the Columbia River and Snake River
mainstem reservoirs. For, example, only 1 specimen was collected
among 184,212 total fish collected in Lower Granite Reservoir
on the Snake River between 1979 and 2005 (Bennett et al. 1985;
(Bennett and Shrier 1986, 1987; Bennett et al. 1988, 1991, 1993, 1994,
1995, 1997; Bennett and Seybold 2004, 2005). Just 10 specimen of
speckled dace were collected in Lake Roosevelt, the reservoir behind Grand Coulee Dam, between 1947 and 2005 (McLellan and
Scholz 2001, 2002, 2003; Miller 2006b). In excess of 186,000 fish
were sampled during this interval. In the Columbia mainstem the
only spot where speckled dace were captured in large numbers was
in the free-flowing Hanford Reach RKM 557–566 and RKM 605–613
(Gray and Dauble 1977).
In contrast speckled dace are abundant in the tributaries of the
Columbia River. For example, in the Yakima River 3,365 speckled
dace were among 34,733 total fish captured (9.7%) in 1957 and 1958
(Patten et al. 1970). Of these, 838 were captured at 9 of 9 sites sampled in Benton County (near the mouth), 592 were captured at 8 of
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Distribution of speckled dace in eastern Washington.
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Table 10.32

Distribution of speckled dace in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. UW refers to University of Washington Fish Collection. UMMZ
refers to the University of Michigan Museum of Zoology Fish Collection. USNM refers to specimen in the United States
National Museum Fish Collection. RBCM refers the Royal British Columbia Museum Fish Collection. SU / CAS refer to
Stanford University / California Academy of Sciences Fish Collection. AC refers to the Albertson College, Norma J. Smith
Museum of Natural History Fish Collection. (Page 1 of 12.)

County

Location

References

Adams

Cow Creek

Scholz (2003)

Adams

Cow Creek @ RKM 08.5

Lines (1982)

Adams

Cow Creek @ RKM 08.8

Lines (1982)

Adams

Cow Creek @ RKM 26.6

Scholz (2000); Taylor (2000)

Asotin

Alpowa Creek

UMMZ 179455 (Bailey, 1955)

Asotin

Asotin Creek

Mongillo & Hallock (1995)

Asotin

Asotin Creek (S. Fork, site 1)

UW 022759 (Lonzarich & Elger, 1992)

Asotin

Asotin Creek (S. Fork, site 2)

UW 022755 (Lonzarich & Elger, 1992)

Asotin

Couse Creek

Mendel et al. (2001b)

Asotin

George Creek

Mendel et al. (2001b, 2006)

Asotin

Grande Ronde River

UMMZ 98732 (Schultz & Bowers, 1932); UW 002442 (Schultz & Bowers, 1932)

Asotin

Nimms Creek

Mendel et al. (2001b)

Asotin

Pintler Creek

Mendel et al. (2004b)

Asotin

Pintler Creek (lower)

Mendel et al. (2001b)

Asotin

Pintler Creek (upper)

Mendel et al. (2001b)

Asotin

Pintler Creek tributary

Mendel et al. (2004b)

Asotin

Snake River

UMMZ 179451 (Bailey, 1955); Bennett & Shrier (1985); Bennett & Shrier
(1986); Bennett & Shrier (1987); Bennett & Shrier (1995)

Asotin

Snake River (Lower Granite Reservoir)

Bennett & Shrier (1986, 1987); Bennett et al. (1988a, 1988b, 1991, 1993,
1994, 1995, 1997); Bennett & Seybold (2004, 2005)

Asotin

Tenmile Creek (Lower)

Mendel et al. (2001b); Mendel et al. (2001b, 2006)

Asotin

Tenmile Creek (Upper)

Mendel et al. (2005)

Benton

Columbia River (Hanford Reach) @ RKM 557–566

Gray & Dauble (1977)

Benton

Columbia River (Hanford Reach) @ RKM 605–613

Gray & Dauble (1977)

Benton

Columbia River (John Day Reservoir)

Barfoot et al. (2002)

Benton

Columbia River @ Richland, WA

USNM 162747 (Henderson, 1952); USNM 162749 (Henderson, 1952)

Benton

Yakima River

UW 014117 (Patten, 1957); UW 014121 (Patten, 1957); UW 016106
(Thompson & McCrery, 1958); UW 014581 (Patten, 1958); UW 015426
(USFWS, 1959); USNM 377515 (EPA, 2003)

Benton

Yakima River @ RKM 0

Patten et al. (1970)

Benton

Yakima River @ RKM 8

Patten et al. (1970)

Benton

Yakima River @ RKM 16

Patten et al. (1970)

Benton

Yakima River @ RKM 24

Patten et al. (1970)

Benton

Yakima River @ RKM 32

Patten et al. (1970))

Benton

Yakima River @ RKM 40

Patten et al. (1970)

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ RKM 56

Patten et al. (1970)

Benton

Yakima River @ RKM 64

Patten et al. (1970)

Chelan

Columbia River @ Rock Island Dam

Mongillo & Hallock (1995); UW 008598 (Collector unknown, 1938); UW
004874 (Robinson, 1939)

Table 10.32 continued on next page
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Table 10.32 continued

Distribution of speckled dace in eastern Washington. (Page 2 of 12.)

County

Location

References

Chelan

Entiat River

UW 017456 (McPhail, 1964)

Chelan

Entiat River @ mouth

Mongillo & Hallock (1995)

Chelan

Wenatchee River

Miller & Schonning (2000); USNM 370642 (EPA, 2001); USNM 383759 (EPA, 2004)

Chelan

Wenatchee River 7 mi. above Leavenworth, WA

UW 002359 (Schultz & Bowers, 1932)

Chelan

Wenatchee River @ Cashmere smolt trap

Miller & Schonning (2004, 2005)

Chelan

Wenatchee River @ mouth

UMMZ 98645 (Schultz & Bowers, 1932)

Chelan

Wenatchee River above Leavenworth, WA

UMMZ 98642 (Schultz & Bowers, 1932)

Columbia

Alyward Creek

Mendel et al. (2004, 2005)

Columbia

Burnt Fork

Mendel et al. (2000)

Columbia

Hogeye Hollow

Mendel et al. (2004)

Columbia

Lewis Creek

Mendel et al. (2001, 2003)

Columbia

Pataha Creek @ Starbuck

Gilbert & Evermann (1895)

Columbia

Patit Creek

Mendel et al. (2002)

Columbia

Snake River

UW 019065 (Meldrin, 1965)

Columbia

Snake River (Little Goose Reservoir)

Bennett et al. (1983)

Columbia

Tucannon River

USNM 48094 (1) (Evermann, 1893); UMMZ 179459 (Bailey, 1955); UW
0109712 (Hagen & Wadley, 1967); D.W. Kelly Associates (1982)

Columbia

Tucannon River above Dayton, WA

UW 020598 (Kynard & Larson, 1972)

Columbia

Tucannon River @ Margeno, WA

Mongillo & Hallock (1995)

Columbia

Tucannon River @ Tucannon Hatchery

UW 111140 (Baldwin, 1980); Mongillo & Hallock (1995)

Columbia

Tucannon River @ US HWY 410

UW 001935 (Schultz & DeLacy, 1931)

Columbia

Whiskey Creek

Mendel et al. (2000, 2003, 2004, 2005)

Columbia

Touchet River (Mainstem)

Michaelis (1972)

Columbia

Touchet River (Mt. home park bridge)

UW 017794 (McPhail, 1964)

Columbia

Touchet River (North Fork)

Michaelis (1972); Mendel et al. (2000, 2001, 2002, 2003)

Columbia

Touchet River (Robinson Fork)

Michaelis (1972); Mendel et al. (1999, 2000, 2001, 2002, 2003)

Columbia

Touchet River (South Fork)

Michaelis (1972); UW 022707 (Lonzarich, 1991); UW 022767 (Lonzarich,
1991); UW 022783 (Lonzarich, 1991); UW 022785 (Lonzarich, 1991); Mongillo
& Hallock (1995); Mendel et al. (2000, 2001, 2002, 2003, 2004)

Columbia

Touchet River (Upper)

Mendel et al. (1999, 2000, 2002, 2003, 2005)

Columbia

Touchet River (Wolf Fork)

Michaelis (1972); Mendel et al. (2001, 2002, 2003)

Columbia

Touchet River @ Dayton, WA

UMMZ 179465 (Bailey, 1955)

Columbia

Whetstone Creek

Mendel et al. (2000, 2003, 2004)

Ferry

Columbia River (Lake Roosevelt)

McLellan & Scholz (2001, 2002, 2003); Miller (2006b)

Ferry

Kettle River @ Barstow, WA

RBCM 984–456 (Peden & Hughes, 1984)

Ferry

Kettle River above Cascade Falls

McLellan & Vail (2005); McLellan & Vail (2005)

Ferry

Sanpoil River

Le Caire (1998)

Garfield

Deadman Creek

Mendel et al. (2004b)

Garfield

Deadman Creek (North Fork)

Mendel et al. (2004b)

Garfield

Deadman Creek (South Fork)

Mendel et al. (2004b)

Garfield

Lynn Gulch Creek

Mendel et al. (2004b)

Garfield

Meadow Creek

Mendel et al. (2004b)

Garfield

Pataha Creek

USNM 48094 (Evermann, 1893); SU 2034 (Gilbert et al., date unknown)

Table 10.32 continued on next page
A. T. Scholz
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Table 10.32 continued

Distribution of speckled dace in eastern Washington. (Page 3 of 12.)

County

Location

References

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

See Asotin County

Garfield

Tucannon River headwaters

UW 019717 (Hagen & Wadley, 1967)

Grant

Crab Creek

UMMZ 95062 (Schultz & Erkilla, 1932); UMMZ 95063 (Schultz & Erkilla, 1932);
Schultz & DeLacy (1935, 1936)

Grant

Crab Creek @ Beverly, WA

UW 002003 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ Columbia Basin NWR

Starkey (1972)

Grant

Crab Creek @ Jerico, WA

UMMZ 95071 (Schultz & Erkilla, 1932); UW 002010 (Schultz & Erkilla, 1932);
Mongillo & Hallock (1995)

Grant

Crab Creek @ Smyrna, WA

UMMZ 95071 (Schultz & Erkilla, 1932); UW 002015 (Schultz & Erkilla, 1932);
Mongillo & Hallock (1995)

Grant

Deep Lake (Grand Coulee)

Schultz & DeLacy (1936)

Grant

Desert Springs (below Grand Coulee)

UW 002375 (Schultz & Bowers, 1932)

Grant

Dry Falls

UMMZ 98660 (Schultz & Bowers, 1932)

Grant

Long and Deep Lakes

UW 001354 (Collector unknown, 1931)

Grant

Long Lake (Grand Coulee)

Schultz & DeLacy (1935)

Grant

Lower Crab Creek

Starkey (1972)

Kittitas

Cle Elm River

UW 000390 (Schultz, 1929)

Kittitas

Cooke Creek

UW 029570 (Merritt et al., 1994)

Kittitas

Creek, 8 mi. east of Ellensburg

UMMZ 157219 (Schultz, 1929)

Kittitas

Gladmar Pond

Jackson (1990)

Kittitas

Shea Creek

UW 020215 (Patten, 1963); UW 021633 (Collector unknown, 1963); UW 020277
(Patten, 1963); UW 019841 (Hagen & Gilbertson, 1968); UW 047194 (Gaen, 1968)

Kittitas

Small Creek

UW 000387 (Schultz, 1929)

Kittitas

Swauk Creek

UW 111063 (Lonzarich, 1993)

Kittitas

Teanaway River

UMMZ 94130 (Hubbs & Schultz, 1926); Schultz & DeLacy, 1935, 1936);
UMMZ 180360 (Bailey, 1963); UW 041234 (Merritt et al., 1995)

Kittitas

Yakima River

CAS 10860 (Schultz, 1929); UW 017354 (Patten, 1960)

Kittitas

Yakima River @ Cle Elem, WA

Schultz & DeLacy (1935, 1936)

Kittitas

Yakima River @ Easton Dam

UW 016709 (Patten, 1959); UW 016943 (Patten, 1959)

Kittitas

Yakima River @ Ellensburg (Tributary)

UMMZ 94127 (Hubbs & Schultz, 1926)

Kittitas

Yakima River @ RKM 72

Patten et al. (1970)

Kittitas

Yakima River @ RKM 89

Patten et al. (1970)

Kittitas

Yakima River @ RKM 97

Patten et al. (1970)

Kittitas

Yakima River @ RKM 105

Patten et al. (1970)

Kittitas

Yakima River @ RKM 113

Patten et al. (1970)

Kittitas

Yakima River @ RKM 120

Patten et al. (1970)

Kittitas

Yakima River @ RKM 129

Patten et al. (1970)

Kittitas

Yakima River @ RKM 137

Patten et al. (1970)

Kittitas

Yakima River @ RKM 145

Patten et al. (1970)

Kittitas

Yakima River @ RKM 153

Patten et al. (1970)

Kittitas

Yakima River @ RKM 161

Patten et al. (1970)

Kittitas

Yakima River @ RKM 258

Patten et al. (1970)

Kittitas

Yakima River @ RKM 266

Patten et al. (1970)

Table 10.32 continued on next page
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Table 10.32 continued

Distribution of speckled dace in eastern Washington. (Page 4 of 12.)

County

Location

References

Kittitas

Yakima River @ RKM 274

Patten et al. (1970)

Kittitas

Yakima River @ RKM 281

Patten et al. (1970)

Kittitas

Yakima River above Easton Dam

UW 017352 (Patten, 1960)

Kittitas

Yakima River below Easton Dam

UW 016749 (Patten, 1959)

Kittitas

Yakima Tributary @ Ellensburg, WA

Schultz & DeLacy (1935, 1936)

Klickitat

Columbia River (John Day Reservoir)

See Benton County

Klickitat

Klickitat River

UW 019060 (McPhail, 1961)

Lincoln

Bluestem Creek @ Bluestem, WA

Scholz (2003)

Lincoln

Bluestem Creek @ confluence w/ Crab Creek

Scholz (2003)

Lincoln

Coal Creek @ Downs, WA

Scholz (2002)

Lincoln

Coal Creek @ Harrington, WA

Peck (1991)

Lincoln

Coal Creek @ Mohler, WA

Scholz (2002)

Lincoln

Coal Creek @ Lamona,WA

Scholz (2003)

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Lincoln

Cottonwood Creek

Butler and Crossley (2007)

Lincoln

Crab Creek

UW 019715 (Hagen & Wadley, 1967); UW 041275 (Munn, 1996)

Lincoln

Crab Creek @ Dorshlag Road

Scholz (2002); Scholz (2002)

Lincoln

Crab Creek @ Larmer Road

Scholz (2002); Scholz (2002)

Lincoln

Crab Creek @ Magnusin Butte

Scholz (2003)

Lincoln

Crab Creek @ Odessa

Schultz & DeLacy (1935, 1936)

Lincoln

Crab Creek @ Rocky Ford

Evermann & Nichols (1909); Schultz & DeLacy (1935, 1936); Munn (1993);
Scholz (2002, 2003)

Lincoln

Crab Creek @ SR 23

Scholz (2003)

Lincoln

Crab Creek @ Tokio Road

Scholz (2002)

Lincoln

Crab Creek west of Magnusin Butte

Scholz (2003)

Lincoln

Crab Creek below Sylvan Lake

Scholz (2002)

Lincoln

Edwall Creek @ Edwall, WA

Scholz (2003)

Lincoln

Fishtrap Lake

Schultz & DeLacy (1935, 1936)

Lincoln

Goose Creek

Peck (1989, 2000)

Lincoln

Hampton Creek

Scholz (2003)

Lincoln

Hawk Creek

Butler (2007)

Lincoln

Indian Creek

Butler (2007)

Lincoln

Rock Creek @ confluence of Hampton Creek

Scholz (2003)

Lincoln

Lords Creek @ Mohler Road

Scholz (2003)

Lincoln

Lords Creek @ Platter Road

Scholz (2003)

Lincoln

Rock Creek @ Lincoln/ Spokane County line

Scholz (2003)

Lincoln

Rock Creek above SR 231

Scholz (2003)

Lincoln

Rock Creek below SR 231

Scholz (2003)

Lincoln

Sheep Creek @ RKM 0.5

Scholz (2003)

Lincoln

Sheep Creek @ RKM 0.7

Scholz (2003)

Lincoln

Snook Creek

Butler (2007)

Lincoln

Spokane River (Lake Roosevelt)

Scholz (1996)

Lincoln

Wilson Creek

UMMZ 98661 (Schultz & Bowers, 1932); UW 002377 (Schultz & Bowers,
1932); Schultz & DeLacy (1935, 1936); Schultz & DeLacy (1935, 1936)
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Table 10.32 continued

Distribution of speckled dace in eastern Washington. (Page 5 of 12.)

County

Location

References

Lincoln

Wilson Creek @ Govan

Okagogan

Okanogan River

Peden & Hughes (1985)

Okagogan

Similkameen River, 2 mi. east of Nighthawk, WA

Peden & Hughes (1985)

Pend Oreille

Bead Lake

Rader (2006); Rader et al. (2006)

Pend Oreille

Sullivan Lake

Mongillo & Hallock (1995)

Skamania

Unknown

SU 59988 (Collector unknown, 1938)

Spokane

Bear Creek

McLellan (2002)

Spokane

Beaver Creek

McLellan (2003)

Spokane

California Creek

Lee (2005); McLellan (2005)

Spokane

California Creek @ Valley Chappel Road

Scholz (2005, 2006, 2007)

Spokane

Coulee Creek

McLellan (2005)

Spokane

Cove Creek

Lee (2005)

Spokane

Deadman Creek

McLellan (2004)

Spokane

Deadman Creek @ RKM 12.2

Scholz (2000)

Spokane

Deep Creek

Schultz & DeLacy (1935, 1936); Mongillo & Hallock (1995); McLellan (2005)

Spokane

Deep Creek @ Deep Creek

UMMZ 98665 (Schultz & Bowers, 1932)

Spokane

Deep Creek @ Deep Creek

UW 002380 (Schultz & Bowers, 1932)

Spokane

Deep Creek @ RKM 9.7

Scholz (2003)

Spokane

Deep Creek @ RKM 13.6

Peck (1993)

Spokane

Deep Creek @ RKM 18.5

Schultz & Bowers (1932)

Spokane

Deep Creek @ RKM 18.5

Scholz (2003)

Spokane

Dragoon Creek

McLellan (2003)

Spokane

Dragoon Creek (West branch)

McLellan (2003)

Spokane

Dragoon Creek @ RKM 36.6

Scholz (2002)

Spokane

Fish Lake

Scholz (2007)

Spokane

Hardman Creek

Schultz & DeLacy (1935, 1936)

Spokane

Hardman Creek (Tributary N. Fork Pine)

Lawlor (2001)

Spokane

Hardman Creek @ North Pine

UMMZ 98692 (Schultz & Bowers, 1932)

Spokane

Hog Creek @ RKM 4.8 (above Hog Lake)

Scholz (2003)

Spokane

Latah (Hangman) Creek

RBCM 986–00235-5 (Peden, 1986); RBCM 986–00236-5 (Peden, 1986);
UMMZ 98687 (Schultz & Bowers, 1932); USNM 00048097 (Evermann, 1893);
UW 002400 (Schultz & Bowers, 1932); UW 002401 (Schultz & Bowers, 1932);
UW 002405 (Schultz & Bowers, 1932); UW 003224 (Schultz & Bowers, 1932);
Gilbert & Evermann (1895); Schultz & DeLacy (1935, 1936)

Spokane

Latah (Hangman) Creek @ RKM 0.5

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 1.6

Maret (1999); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 5.4

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 12.9

Laumeyer & Maughan (1973)

Spokane

Latah (Hangman) Creek @ RKM 18.3

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 29.4

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 30.9

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 34.4

Laumeyer & Maughan (1973)
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Distribution of speckled dace in eastern Washington. (Page 6 of 12.)

County

Location

References

Spokane

Latah (Hangman) Creek @ RKM 35.0

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 49.9

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 52.7

Peden (1987); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 62.9

Laumeyer & Maughan (1973); Peden (1987); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 68.0

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 75.5

Laumeyer & Maughan (1973)

Spokane

Latah (Hangman) Creek @ RKM 76.7

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 88.0

Gilbert & Evermann (1894); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 92.1

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 107.8

Laumeyer & Maughan (1973)

Spokane

Latah (Hangman) Creek @ RKM 119.3

CD’A Tribe (1993); Laumeyer & Maughan (1973)

Spokane

Latah Creek @ California Creek

Scholz (2005, 2006, 2007)

Spokane

Latah Creek @ Junction Spokane River

Mongillo & Hallock (1995)

Spokane

Latah Creek @ N. Kentucky Trails

Scholz (2005, 2006, 2007)

Spokane

Little Deep Creek

UMMZ 98679 (Schultz & Bowers, 1932); UW 002394 (Schultz & Bowers, 1932);
Schultz & DeLacy (1935, 1936); Mongillo & Hallock (1995); McLellan (2004)

Spokane

Little Deep Creek (North Fork)

McLellan (2004)

Spokane

Little Deep Creek (South Fork)

McLellan (2004)

Spokane

Little Deep Creek @ RKM 0.6

Schultz & DeLacy (1935, 1936)

Spokane

Little Deep Creek @ RKM 2.9

Schultz & DeLacy (1935, 1936)

Spokane

Little Deep Creek @ RKM 11.2

Scholz (2000); Scholz (2001)

Spokane

Little Hangman Creek

Lee (2005)

Spokane

Little Spokane River

McLellan (2004); USNM 48096 (Evermann, 1893); Schultz & DeLacy (1935,
1936); SU 2063 (Evermann & Jenkins, date unknown)

Spokane

Little Spokane River @ Darts Mill

USNM 00048096 (Evermann, 1893); Gilbert & Evermann (1895)

Spokane

Little Spokane River @ RKM 16.2

Gilbert & Evermann (1895); Schultz & DeLacy (1935, 1936)

Spokane

Little Spokane River @ RKM 61.6

Scholz (2000)

Spokane

Little Spokane River @ RKM 74.4

Scholz (2000)

Spokane

Marshall Creek

Scholz (2007)

Spokane

Mica Creek

Lee (2005)

Spokane

Minnie Creek

Lee (2005)

Spokane

Otter Creek

McLellan (2002)

Spokane

Pine Creek (N. Fork) @ RKM 0.7 (Palouse Sub-basin)

McPhail (1964)

Spokane

Pine Creek (N. Fork) @ RKM 2.8 (Palouse Sub-basin)

Scholz (2003)

Spokane

Rattlers Run Creek

Lee (2005)

Spokane

Rock Creek @ RKM 45.6

Scholz (1983)

Spokane

Rock Creek (Palouse River drainage) @ RKM 50.7

Scholz (2002); Scholz (1983)

Spokane

Rock Creek (Palouse River drainage) @ Pine Lake

Nine (2003)

Spokane

Rock Creek (Spokane River drainage)

RBCM 986–00234-4 (Peden, 1986); Peden (1987); Lee (2005); McLellan (2005)

Spokane

Rock Creek @ Bonnie lake

Phillips (2006)

Spokane

Rock Creek @ Chapman Lake

Scholz (2003)

Spokane

Rock Creek @ RKM 53.5

Scholz (1982, 2003)

Spokane

Rock Creek @ RKM 54.2

Scholz (1982, 2003)

Spokane

Rock Creek @ RKM 54.7

Scholz (2003)
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Table 10.32 continued

Distribution of speckled dace in eastern Washington. (Page 7 of 12.)

County

Location

References

Spokane

Spokane River

RBCM 986–00218-4 (Peden, 1986); RBCM 986–00220-2 (Peden, 1986);
RBCM 986–00221-4 (Peden, 1986); RBCM 986–00221-5 (Peden, 1986);
RBCM 986–00231-1 (Peden, 1986); RBCM 986–00231-4 (Peden, 1986);
RBCM 986–00231-5 (Peden, 1986); RBCM 986–00232-3 (Peden, 1986); RBCM
986–00233-2 (Peden, 1986); RBCM 986–00233-3 (Peden, 1986); Peden
(1987); SU 2076 (Evermann & Jenkins, date unknown)

Spokane

Spokane River (Long Lake Reservoir)

Schultz & DeLacy (1935, 1936)

Spokane

Spokane River (Monroe St.)

Peden (1987)

Spokane

Spokane River @ RKM 139–163

Bailey & Saltes (1982)

Spokane

Spokane River @ Riverside State Park

Mongillo & Hallock (1995)

Spokane

Spokane River @ RKM 153.1

Peden (1987)

Spokane

Spokane River @ RKM 153–163

Bennett & Underwood (1988)

Spokane

Spring Valley Creek @ RKM 0.5

Lawlor (2001); Scholz (2003)

Spokane

Spring Valley Creek @ RKM 5.0

Lawlor (2001)

Spokane

Unknown

SU 2041 (Evermann & Jenkins, date unknown)

Stevens

Chamokane Creek

RBCM 986–00209-3 (Peden, 1986); RBCM 986–00239-3 (Peden, 1986); Scholz
et al. (1988)

Stevens

Colville River @ Meyers Falls

Gilbert & Evermann (1895)

Stevens

Cottonwood Creek

Crossley (2002)

Stevens

Little Chamokane Creek

Crossley (2001); Butler & Crossley (2003); Butler & Crossley (2003)

Stevens

Sheep Creek

Butler & Crossley (2003)

Stevens

Unknown (Probably Colville River @ Meyers Falls)

SU 2083 (Evermann & Jenkins, 1893)

Stevens

Wellpinit Creek

Crossley (2002)

Walla Walla

Big Springs Branch

Mendel et al. (2005)

Walla Walla

Blue Creek

Mendel et al. (2002)

Walla Walla

Bryant Creek

Mendel et al. (2001, 2002)

Walla Walla

Caldwell Creek

Mendel et al. (2001)

Walla Walla

Cold Creek

Mendel et al. (2001, 2002)

Walla Walla

Columbia River @ Umatilla

Gilbert & Evermann (1895)

Walla Walla

Coppei Creek (mainstrem)

Mendel et al. (1999, 2000, 2001, 2003, 2004, 2005)

Walla Walla

Coppei Creek (North Fork)

Mendel et al. (1999, 2000, 2001, 2003, 2005)

Walla Walla

Coppei Creek (South Fork)

Mendel et al. (1999, 2000, 2001, 2003, 2004, 2005)

Walla Walla

Cottonwood Creek

Pearman (1977); Mendel et al. (2001, 2002, 2003)

Walla Walla

Doan Creek

Mendel et al. (2001, 2002, 2004)

Walla Walla

Dry Creek

Mendel et al. (2001, 2003, 2004, 2005)

Walla Walla

Dry Creek (Lower)

Mendel et al. (2000)

Walla Walla

Dry Creek (North Fork)

Mendel et al. (2001, 2004)

Walla Walla

Dry Creek (Upper)

Mendel et al. (2000)

Walla Walla

Fort Walla Walla

USNM 134934 (Bendire, 1881); USNM 24195 (Bendire, 1881)

Walla Walla

Garrison Creek

USNM 30323 (Bendire, 1881); Bean (1883); Schultz & DeLacy (1935, 1936);
Mendel et al. (2001, 2002)

Walla Walla

Hill Creek

UW 014177 (Collector unknown, 1945)

Walla Walla

Little Walla Walla River

Pearman (1977)

Walla Walla

Little Walla Walla River (East)

Mendel et al. (2001, 2002, 2003, 2004, 2005)

Walla Walla

Little Walla Walla River (West)

Mendel et al. (2001, 2002, 2003, 2004, 2005)
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Distribution of speckled dace in eastern Washington. (Page 8 of 12.)

County

Location

References

Walla Walla

Mill Creek

USNM 48064 (Evermann, 1893); USNM 48082 (Evermann, 1893); SU 1349
(Collector unknown, 1893); Mendel et al. (2001); SU 2033 (Thoburn et al., date
unknown)

Walla Walla

Mill Creek (Bennington Diversion)

Mendel et al. (2003, 2004, 2005)

Walla Walla

Mill Creek @ Walla Walla, WA

Gilbert & Evermann (1895); Knecht (1976); Mendel et al. (2002)

Walla Walla

Mud Creek

Mendel et al. (2001, 2002, 2004, 2005)

Walla Walla

Pine Creek

Mendel et al. (2001)

Walla Walla

Reeser Creek

Mendel et al. (2002)

Walla Walla

Russell Creek

Mendel et al. (2001, 2002)

Walla Walla

Stone Creek

Mendel et al. (2001, 2002)

Walla Walla

Titus Creek

Mendel et al. (2000, 2002, 2003, 2004, 2005)

Walla Walla

Touchet River

UMMZ 56528 (Dice & Hatt, 1922); Michaelis (1972); Mongillo & Hallock (1995);
Mendel et al. (1999, 2000); Mendel et al. (1999, 2000); Mendel et al. (2001, 2002)

Walla Walla

Touchet River @ Harvey-Shaw Rd.

UW 017793 (McPhail, 1964)

Walla Walla

Unknown

SU 1917 (Bendire, date unknown)

Walla Walla

Unknown

SU 2075 (Thorburn et al., date unknown)

Walla Walla

Walla Walla River

CAS 57157 (Collector unknown, date unknown); Jackson (1975); Mendel et al.
(2000, 2003, 2004, 2005); UMMZ 179484 (Bailey, 1955)

Walla Walla

Walla Walla River (lower)

Mendel et al. (1999)

Walla Walla

Walla Walla River (tributary)

UW 019711 (Wadley & Hagen, 1967)

Walla Walla

Walla Walla River (upper)

Mendel et al. (1999)

Walla Walla

Walla Walla River @ Wallula, WA

USNM 48049 (Evermann, 1893)

Walla Walla

Yellowhawk Creek

Mendel et al. (2001, 2002, 2003,2004); Pearman (1977); UMMZ 179471 (Bailey, 1955)

Whitman

Alkali Flat

Mendel et al. (2004b, 2004c)

Whitman

Almota Creek

Mendel et al. (2004b)

Whitman

Cache Creek @ RKM 4.2

Lawlor (2001); Scholz (2003)

Whitman

Cottonwood @ Junction w/ Pleasant Valley Creek

Scholz (2007)

Whitman

Cottonwood @ Pine City Road

Scholz (2007)

Whitman

Cottonwood Creek

Scholz (2005, 2007)

Whitman

Cottonwood Creek @ RKM 2.2

Scholz (2002)

Whitman

Cottonwood Creek @ RKM 4.3

Fox (2006); Scholz (2005, 2006, 2007)

Whitman

Cottonwood Creek @ RKM 4.4

Porter (2006)

Whitman

Cottonwood Creek @ RKM 5.7

Scholz (2003)

Whitman

Cottonwood Creek @ RKM 9.9

Scholz (2003)

Whitman

Cottonwood Creek @ RKM 17.0

Lawlor (2001)

Whitman

Imbler Creek @ RKM 0

Porter (2006)

Whitman

Imbler Creek @ RKM 0.1

Porter (2006)

Whitman

Imbler Creek @ RKM 3.8

Porter (2006)

Whitman

Imbler Creek @ RKM 4.1

Porter (2006)

Whitman

Imbler Creek @ RKM 6.2

Scholz (2002); Porter (2006)

Whitman

Imbler Creek @ RKM 11.6

Scholz (2002)

Whitman

Imbler Creek @ RKM 13.1

Scholz (2002)

Whitman

Imbler Creek @ RKM 13.6

Porter (2006)

Whitman

Imbler Creek @ RKM 13.8

Porter (2006)

Whitman

Kamiache Creek

Scholz (2005); Fox (2006)
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Distribution of speckled dace in eastern Washington. (Page 9 of 12.)

County

Location

References

Whitman

Kamiache Creek @ RKM 2.5

Scholz (2003)

Whitman

Latah (Hangman) Creek

USNM 48097 (Evermann, 1893)

Whitman

Little Almota Creek

Mendel et al. (2004b)

Whitman

Little Penawawa Creek

Mendel et al. (2004b)

Whitman

Ohap Creek

UW 019062 (McPhail, 1965)

Whitman

Palouse River

UMMZ 98703 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936); UW
019713 (Hagen & Wadley, 1967); Maughan et al. (1980); Munn (1993); Scholz
(2003); SU 2584 (Gilbert et al., date unknown)

Whitman

Palouse River between Lancaster & Edicott, WA

UW 002415 (Schultz & Bowers, 1932); UW 002416 (Schultz & Bowers, 1932)

Whitman

Palouse River tributary

UW 001999 (Schultz & Erkilla, 1932); UW 002422 (Schultz & Bowers, 1932)

Whitman

Palouse River tributary above Colfax, WA

UMMZ 95050 (Schultz & Erkilla, 1932); UW 001998 (Schultz & Erkilla, 1932)

Whitman

Palouse River (below falls) @ RKM 6.5

Maughan et al. (1980)

Whitman

Palouse River @ Hooper

UMMZ 95033 (Schultz & Erkilla, 1932); UW 001991 (Schultz & Erkilla, 1932);
UW 001992 (Schultz & Erkilla, 1932); Mongillo & Hallock (1995)

Whitman

Palouse River South Fork @ Coflax, WA

Bailey (1955); UMMZ 179444 (Bailey, 1955)

Whitman

Palouse River @ Northern Idaho

UMMZ 157023 (Simpson, 1948)

Whitman

Palouse River @ Palouse, WA

UMMZ 98728 (Schultz & Bowers, 1932); UW 002439 (Schultz & Bowers, 1932);
UW 002440 (Schultz & Bowers, 1932); Mongillo & Hallock (1995)

Whitman

Palouse River @ RKM 7.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 18.0

Schultz (1932); Maughan et al. (1980); UW 041277 (Munn, 1996)

Whitman

Palouse River @ RKM 25.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 50.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 63.3

Schultz (1932); Maughan et al. (1980)

Whitman

Palouse River @ RKM 78.2

Maughan et al. (1980); Scholz (2003)

Whitman

Palouse River @ RKM 97.8

Maughan et al. (1980); Scholz (2003)

Whitman

Palouse River @ RKM 105.4

Scholz (2003)

Whitman

Palouse River @ RKM 119.0

Schultz & DeLacy (1935, 1936); USNM 104715 (Schultz & Bowers, 1932)

Whitman

Palouse River @ RKM 132.0

Maughan et al. (1980)

Whitman

Palouse River @ RKM 132.4

Van Linden (1986)

Whitman

Palouse River @ RKM 136.0

Van Linden (1986)

Whitman

Palouse River @ RKM 155.5

Maughan et al. (1980); Munn (1993)

Whitman

Palouse River @ Winona, WA

Mongillo & Hallock (1995)

Whitman

Palouse River South Fork- 2 mi. above Pullman, WA

Schultz & Bowers (1932)

Whitman

Palouse River (South Fork) @ Pullman, WA

Mongillo & Hallock (1995)

Whitman

Palouse River South Fork above Pullman, WA

UMMZ 98710 (Schultz & Bowers, 1932)

Whitman

Palouse River South Fork, Pullman, WA @ RKM 21.7

Rabe et al. (1993)

Whitman

Palouse River South Fork

UMMZ 95045 (Schultz & Erkilla, 1932); UMMZ 98713 (Schultz & Bowers,
1932); UW 001981 (Schultz & Erkilla, 1932); UW 001982 (Schultz & Bowers,
1932); UW 002427 (Schultz & Bowers, 1932); UW 002428 (Schultz & Bowers,
1932); UW 041286 (Munn, 1996)

Whitman

Palouse River South Fork @ RKM 23.4

Schultz & DeLacy (1935, 1936)

Whitman

Palouse River South Fork @ RKM 24.4

Schultz & DeLacy (1935, 1936)

Whitman

Paradise Creek @ RKM 3.9

Rabe et al. (1993)

Whitman

Paradise Creek @ RKM 6.5

Rabe et al. (1993)

Whitman

Paradise Creek @ RKM 7.0

Rabe et al. (1993)

Whitman

Paradise Creek @ RKM 8.0

Rabe et al. (1993)

Whitman

Penawawa Creek

Mendel et al. (2004b, 2004c)
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Distribution of speckled dace in eastern Washington. (Page 10 of 12.)

County

Location

References

Whitman

Pine Creek

UMMZ 98694 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936);
McPhail (1964); UW 017743 (McPhail, 1964); UW 041658 (Munn, 1993);
UW 041272 (Munn, 1996); Lawlor (2001)

Whitman

Pine Creek 3 mi. NW of Pine City, WA

UW 017594 (McPhail & Lindsey, 1964)

Whitman

Pine Creek (North)

UW 017577 (McPhail, 1964)

Whitman

Pine Creek @ junction North Pine Creek

Mongillo & Hallock (1995)

Whitman

Pine Creek @ Malden, WA

UW 002407 (Schultz & Bowers, 1932); Mongillo & Hallock (1995)

Whitman

Pine Creek @ Pine City, WA

Glover (2004)

Whitman

Pine Creek @ RKM 5.0

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 8.3

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 11.7

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 20.5

Scholz (2002); Glover (2004)

Whitman

Pine Creek @ RKM 39.9

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 41.9

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 48.0

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 57.9

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 65.3

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 72.3

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RKM 82.4

Scholz (2003); Glover (2004)

Whitman

Pleasant Valley Creek

Fox (2006)

Whitman

Pleasant Valley Creek @ RKM 3.6

Lawlor (2001)

Whitman

Pleasant Valley Creek @ RKM 4.1

Scholz (2002)

Whitman

Rebel Flat Creek @ RKM 0.4

Scholz (2003)

Whitman

Rebel Flat Creek @ RKM 6.6

Scholz (2003)

Whitman

Rock Creek

Scholz (2005)

Whitman

Rock Creek above Rock Creek Lake

Mendel et al. (2004b)

Whitman

Rock Creek between Bonnie Lake & Rock Lake

UW 017750 (Lindsey et al., 1964)

Whitman

Rocks Spring Gulch Creek

Mendel et al. (2004b)

Whitman

Rock Creek @ Hwy 23 bridge

Mendel et al. (2004b)

Whitman

Rock Creek @ RKM 0

Porter (2006)

Whitman

Rock Creek @ RKM 0.1

Porter (2006)

Whitman

Rock Creek @ RKM 3.8

Porter (2006)

Whitman

Rock Creek @ RKM 4.1

Porter (2006)

Whitman

Rock Creek @ RKM 4.3

Porter (2006)

Whitman

Rock Creek @ RKM 5.8

Scholz (2003)

Whitman

Rock Creek @ RKM 6.2

Scholz (2001); Porter (2006)

Whitman

Rock Creek @ RKM 7.5

Scholz (2001)

Whitman

Rock Creek @ RKM 9.5

Scholz (2001)

Whitman

Rock Creek @ RKM 10

Porter (2006)

Whitman

Rock Creek @ RKM 11.1

Porter (2006)

Whitman

Rock Creek @ RKM 11.8

Porter (2006)

Whitman

Rock Creek @ RKM 13.6

Porter (2006)

Whitman

Rock Creek @ RKM 13.8

Porter (2006)

Whitman

Rock Creek @ RKM 14.1

Porter (2006)

Whitman

Rock Creek @ RKM 16.2

Porter (2006)

Whitman

Rock Creek @ RKM 18.4

Porter (2006)

Table 10.32 continued on next page
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Table 10.32 continued

Distribution of speckled dace in eastern Washington. (Page 11 of 12.)

County

Location

References

Whitman

Rock Creek @ RKM 19.6

Porter (2006)

Whitman

Rock Creek @ RKM 19.8

Porter (2006)

Whitman

Rock Creek @ RKM 21.2

Porter (2006)

Whitman

Rock Creek @ RKM 21.4

Porter (2006)

Whitman

Rock Creek @ RKM 26.3

Porter (2006)

Whitman

Rock Creek @ RKM 27.9

Scholz (2005)

Whitman

Rock Creek @ RKM 28.0

Porter (2006)

Whitman

Rock Creek @ RKM 31.4

Porter (2006)

Whitman

Rock Creek @ RKM 31.8

Porter (2006)

Whitman

Rock Creek @ RKM 32.6

Porter (2006)

Whitman

Rock Creek @ RKM 34.2

Porter (2006)

Whitman

Rock Creek @ RKM 34.5

Porter (2006)

Whitman

Rock Creek @ RKM 37.1

McLellan (2000)

Whitman

Rock Creek @ RKM 37.3

Porter (2006)

Whitman

Rock Creek @ RKM 37.9

Porter (2006)

Whitman

Rock Creek @ RKM 39.1

Porter (2006)

Whitman

Rock Creek @ RKM 39.8

McPhail (1964); Scholz (2003)

Whitman

Rock Creek @ RKM 40.1

Porter (2006)

Whitman

Rock Creek @ RKM 45.3

Porter (2006)

Whitman

Rock Creek @ RKM 75.2

Porter (2006)

Whitman

Rock Creek @ RKM 75.9

Porter (2006)

Whitman

Smokel (Union Flat) Creek

UW 002433 (Schultz & Bowers, 1932); UW 002434 (Schultz & Bowers, 1932);
UMMZ 98719 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Whitman

Steptoe Creek

Mendel et al. (2004b)

Whitman

Thorn Creek @ RKM 5.9

Lawlor (2001); Scholz (2003)

Whitman

Union Flat Creek

Duff et al. (1978)

Whitman

Union Flat Creek

Kittle & Lavander (1986); Havens (1996); Havens (1997)

Whitman

Union Flat Creek @ RKM 0.5

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 0.8

Havens (1996)

Whitman

Union Flat Creek @ RKM 6.5

Havens (1996, 1997); Munn (1993)

Whitman

Union Flat Creek @ RKM 8.8

Maughan et al. (1980); Havens (1996, 1997); Scholz (2003)

Whitman

Union Flat Creek @ RKM 12.1

Havens (1996)

Whitman

Union Flat Creek @ RKM 15.7

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 17

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 18.1

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 19.3

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 21.4

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 24.3

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 24.4

Havens (1996)

Whitman

Union Flat Creek @ RKM 30.3

Schultz & DeLacy (1935, 1936); Maughan et al. (1980); Havens (1996); Scholz (2003)

Whitman

Union Flat Creek @ RKM 33.6

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 36.7

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 41.0

Havens (1996, 1997)

Table 10.32 continued on next page
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Table 10.32 concluded

Distribution of speckled dace in eastern Washington. (Page 12 of 12.)

County

Location

References

Whitman

Union Flat Creek @ RKM 42.6

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 44.5

Havens (1996)

Whitman

Union Flat Creek @ RKM 48.3

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 52.7

Havens (1996)

Whitman

Union Flat Creek @ RKM 55.1

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 57.5

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 61.6

Havens (1996)

Whitman

Union Flat Creek @ RKM 62.6

Havens (1996, 1997)

Whitman

Union Flat Creek @ KRM 62.9

Kittle & Lavander (1986); Havens (1996)

Whitman

Unknown

SU 2049 (Gilbert et al., date unknown)

Whitman

Wawawai Creek

Mendel et al. (2004b)

Whitman

Willow Creek @ RKM 2.2

Scholz (2003)

Yakima

Ahtanum Creek

UW 001355 (Schultz & DeLacy, 1931); UW 001517 (Schultz & DeLacy, 1931);
UMMZ 92226 (Schultz & DeLacy, 1931)

Yakima

Dry Creek

UW 029566 (Merritt et al., 1994)

Yakima

Naches River

USNM 48092 (Evermann, 1893); Gilbert & Evermann (1895); UMMZ 98807
(Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936)

Yakima

Yakima River

Cummins et al. (2001); USNM 372335 (EPA, 2002)

Yakima

Naches River, above Naches, WA

UW 002515 (Schultz & Bowers, 1932)

Yakima

Naches River, west of Yakima, WA

UW 017795 (McPhail, 1964)

Yakima

Naches River, @ North Yakima, WA

Gilbert & Evermann (1895)

Yakima

Naches River @ Selah, WA

Mongillo & Hallock (1995)

Yakima

Toppenish Creek

UW 029568 (Merritt et al., 1994)

Yakima

Wenas Creek near Wenas Lake

Mongillo & Hallock (1995)

Yakima

Yakima River @ RKM 72

Patten et al. (1970)

Yakima

Yakima River @ RKM 89

Patten et al. (1970)

Yakima

Yakima River @ RKM 105

Patten et al. (1970)

Yakima

Yakima River @ RKM 113

Patten et al. (1970)

Yakima

Yakima River @ RKM 120

Patten et al. (1970)

Yakima

Yakima River @ RKM 129

Patten et al. (1970)

Yakima

Yakima River @ RKM 137

Patten et al. (1970)

Yakima

Yakima River @ RKM 145

Patten et al. (1970)

Yakima

Yakima River @ RKM 183

Patten et al. (1970)

Yakima

Yakima River @ RKM 161

Patten et al. (1970)

Yakima

Yakima River @ Zillah, WA

USNM 104708 (Royal, 1930); UW 001825 (Royal, 1930)

Idaho

Coeur D’Alane, ID

USNM 48095 (Evermann, 1893)

Idaho

Coeur D’Alane, ID

SU 2073 (Thoburn et al., date unknown)

Idaho

Lake Coeur d’Alene

USNM 00048043 (Evermann, 1893); USNM 00048058 (Evermann, 1893);
USNM 00048095 (Evermann, 1893)

Idaho

Spokane River above Post Falls

AC 10002986 (Maret, 1998)

Idaho

Union Flat Creek

IDFG (1992)

Idaho

Union Flat Creek

Havens (1997)

BC

Columbia River, BC

Hildebrand (1991); Hildebrand (1991)
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11 sites sampled in Yakima County (in the middle Yakima River),
and 1,998 were captured at 15 of 15 sites in Kittitas County (the
head waters of the Yakima River) (Patten et al. 1970). In 1997–1999,
51 speckled dace were among 1,041 fish captured at Prosser Dam
(Benton County), 281 were among 3,234 fish captured at Sunnyside
Dam (Yakima County) and 45 were among 3,546 fish captured at
Roza Dam (Kittitas County) (Karp et al. 2002). Relative abundance of speckled dace was 4.8% (n = 377 of 7,821 total fish). They
have also been found in several tributaries of the Yakima River in
Kittitas County including the Naches, Teanaway, and Wenas rivers.
Speckled dace were present throughout Crab Creek in Grant
and Lincoln counties. In the lower Crab Creek drainage below
Moses Lake (Grant County) they were recorded at Jerico and
Symrna, Washington (Schultz and DeLacy 1935/1936; Mongillo
and Hallock 1995). In the Upper Crab Creek Basin above Moses
Lake (Lincoln County), speckled dace were present at 9 of 9 sites
sampled on the Crab Creek mainstem (Evermann and Nicholas
1909; Schultz and DeLacy 1935 / 1936; Scholz 2002). Additionally,
speckled dace were sampled at 5 of 5 sites in Coal Creek, 2 of 2
sites on Sheep Creek, 2 of 2 sites on Lords Creek, 4 of 4 sites on
Rock Creek, 1 of 1 sites on Hampton Creek, 2 of 2 sites on Bluestem
Creek, and 2 of 2 sites on Wilson Creek (Scholz 2002, 2003). All of
these streams are tributaries of upper Crab Creek.
Speckled dace were found in the Wenatchee, Entiat, Methow,
and Okanogan/Similkameen rivers in Chelan and Okanogan
counties, although their relative abundance was not as high as
longnose dace. In the Sanpoil River, Ferry County, 121 speckled
dace were among 1,789 total fish (6.7%) captured in a migration
trap in 1997 (LeCaire 1999). They are also abundant in the Hawk
Creek Drainage, Lincoln County (Butler and Crossley 2007).
Speckled dace are rare in the mainstem reservoirs of the Spokane
River but they were relatively abundant in free-flowing segments
between the head of Nine Mile Falls Reservoir the Monroe Street
Dam, which includes the mouth of Latah (Hangman) Creek. They
have also been collected in a free flowing segment of the Spokane
River between RKM 135 and RKM 163. Bennett and Underwood
(1988) collected 311 speckled dace among 2,335 total fish (13.3%)
sampled between RKM 153 and RKM 163.
Speckled dace are abundant in the tributaries of the Spokane
River. They have been recorded from Chamokane Creek (Scholz
et al. 1988) and Little Chamokane Creek (Stevens County) (Heaton
1992, Crossley 2001, 2002; Butler and Crossley 2003), as well as
several tributaries in the Little Chamokane drainage, including
Cottonwood, Wellpinit, and Sheep creeks. Speckled dace were
abundant in the Little Spokane River, Deep Creek, and Latah
Creek, streams that join the Spokane River in Spokane County.
In the Little Spokane River, 63 speckled dace, 6–88 mm TL, were
among 1,393 total fish (4.5%) captured in 5 of 21 reaches sampled in
the mainstem (McLellan 2004). In Bear Creek, 829 speckled dace,
21–100 mm TL, were among 3,473 total fish (23%) found in 5 of
11 reaches (McLellan 2002). In Beaver Creek, 370 speckled dace,
24–104 mm TL, were among 748 total fish found in 6 of 11 reaches
(McLellan 2003). In Deadman Creek, 528 speckled dace, 35–100
mm TL, were among 4,484 total fish (11.8%) found in 8 of 21 reached
(McLellan 2004). In Dragoon Creek, 513 speckled dace, 27–105 mm
TL, were among 4,658 total fish (11.5%) found in 16 of 28 reaches
(McLellan 2003). In Dragoon Creek (West Branch), 739 speckled
dace, 26–89 mm TL, were among 2,197 total fish (33.6%) found in 11
of 13 reaches (McLellan 2003). In Little Deep Creek, 423 speckled
736

dace, 23–130 mm TL, were among 1,726 total fish (24.5%) found
in 10 of 11 reaches (McLellan 2004). In Little Deep Creek (North
Fork) 127 speckled dace, 30–88 mm TL, were among 382 total fish
(35.2%) found in 1 of 6 reaches (McLellan 2004). In Little Deep
Creek (South Fork), 6 speckled dace, 59–92 mm TL, were among
501 total fish (1.1%), found in 1 of 9 reaches (McLellan 2004). In
Otter Creek, 150 speckled dace, 39–99 mm TL, were among 2,640
total fish (6%) found in 6 of 14 reaches (McLellan 2004). All of
these streams are tributaries of the Little Spokane River.
In Latah (Hangman) Creek, 163 speckled dace, 21–84 mm TL,
were among 1,278 total fish (12.8%) captured at 15 of 19 sites sampled on the mainstem (Lee 2005). In California Creek, 232 speckled dace, 33–98 mm TL, were present among 968 total fish (23.9%)
sampled at 6 of 8 sites (Lee 2005). In Cove Creek, 17 speckled dace,
21–80 mm TL, were among 59 total fish (28.5%) found at 2 of 2 sites
(Lee 2005). In Little Hangman Creek, 2 speckled dace, 32–41 mm
TL, were among 4 total fish (50.0%) found at one site (Lee 2005). In
Mica Creek, 9 speckled dace, 39–60 mm TL, were among 12 total
fish (75.0%) found at 1 of 2 sites (Lee 2005). In Minnie Creek, one
speckled dace was the only fish found at one site (Lee 2005). In
Rattlers Run Creek, speckled dace, (n = 17), 38–91 mm TL, were the
only fish found at 2 of 4 sites (Lee 2005). In Rock Creek, 423 speckled dace, 22–89 mm TL, were among 1,131 total fish (37.4%) found
at 5 of 6 sites (Lee 2005). In Spangle Creek, 11 speckled dace, 47–59
mm TL, where among 13 total fish (89.7%), found at 1 of 3 sites. All
of these streams are tributaries of Latah Creek. Speckled dace have
not been found in Marshall, Stevens, or Indian creeks, also tributaries of Latah Creek. McLellan (2005) also reported that speckled
dace, 23–93 mm TL, comprised 34.8% of the relative abundance in
California Creek (n = 316 of 909 fish sampled) and 50.7% of the relative abundance in Rock Creek (n = 246 of 485 total fish sampled).
Speckled dace, 21–106 mm TL, comprised 87.4% of the relative
abundance (n = 3,999 of 4,575 total fish) sampled in Deep Creek,
another tributary of the Spokane River (McLellan 2005). Speckled
dace were present at 15 of 16 reaches sampled in Deep Creek. In its
tributary, Coulee Creek, speckled dace, 29–108 mm TL, comprised
71.9% of the relative abundance (n = 1,798 of 2,502) and were present in 11 of 12 reaches.
Speckled dace have been collected in the Colville and Kettle rivers (McLellan and Vail 2005), but have not been reported from the
Pend Oreille mainstem. However, they are abundant in Bead Lake,
an isolated lake in Pend Oreille County, where 454, 34–68 mm
TL, were reported among 5,941 total fish captured in 2004 (Rader
2006; Rader et al. 2006). A single specimen was also reported
from Sullivan Lake, Pend Oreille County, in 1994 (Mongillio and
Hallock 1995), but a more recent survey at Sullivan Lake by EWU
in 2003 that used electrofishing, gill netting, fyke netting, and
minnow traps failed to collect any among 3,280 total fish sampled
(Nine 2005, Nine and Scholz 2005).
In southeastern Washington, speckled dace is both widely distributed and relative abundant throughout the Palouse River and
all its tributaries. They were present at all 16 sites sampled in the
mainstem (Schultz and DeLacy 1935/1936; Maughan et al. 1980;
Munn 1993; Scholz 2003). Speckled dace were present at 29 of 29
sites sampled on Union Flat Creek (Havens 1996, 1997), and at 15
of 17 sites in Cow Creek and 13 of 15 sites in Thorn Creek (Havens
1997). Cow and Thorn Creek are headwater tributaries of Union
Flat Creek. They were present at 2 of 2 sites sampled on Rebel Flat
Creek (Scholz 2002).
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In the Rock Creek drainage, Palouse River Sub-Basin, speckled
dace were present at 32 of 32 sites sampled in Rock Creek (Scholz
2002, Porter 2006), 4 of 4 sites sampled of Imbler Creek (Scholz
2006, Porter 2006), 28 of 31 sites sampled in Cottonwood Creek
(Fox 2006), 8 of 8 sites sampled in Kamiache Creek, 8 of 8 site
sampled in Pleasant Valley Creek (Fox 2006), 32 of 45 sites in Pine
Creek, 6 of 8 sites on Thorn Creek, 2 of 5 sites in Cache Creek, 2 of
4 sites in Squaw Creek, 2 of 5 sites on North Pine Creek, 2 of 4 sites
on Spring Valley Creek, 1 of 2 site on Cabbage Creek, 1 of 3 sites on
Spring Creek, 0 of 1 sites on Kelly Creek, and 0 of 2 sites on Willow
Creek (Glover 2004). Imbler, Cottonwood, and Pine Creek are the
principle tributaries of Rock Creek. Kamiache and Pleasant Valley
creeks, are tributaries of Cottonwood Creek. Thorn, Cache, Squaw,
North Pine, Spring Valley, Cabbage, Spring, Kelly, and Willow
creeks are tributaries of Pine Creek. In the Pine Creek Drainage
5,571 total fish were caught including of 2,568 speckled dace (46.1%)
(Glover 2004). In Rock Creek, 5,418 total fish were caught, including 2,131 (39.3%) speckled dace (Porter 2006). In Imbler Creek
drainage, 1,093 total fish were caught, including 702 (64.2%) speckled dace (Scholz 2002, Porter 2006). In Cottonwood Creek drainage, 2,739 total fish were caught including 1,664 (60.8%) speckled
dace (Fox 2006). In Rock Lake, 74 speckled dace, 34–94 mm TL,
were among 4,373 total fish (1.7%) captured, and 80, 21–80 mm
TL, were among 567 total fish (14.3%) captured in the inlet stream
(Rock Creek) in 1999 (McLellan 2000).
Speckled dace were found in 7 of 17 reaches sampled in the Walla
Walla River (Jackson 1975), 7 of 7 reaches sampled in the Touchet
River (Michealis 1972), 13 of 15 reaches sampled in Mill Creek (Knecht
1976), 4 of 5 reach in Cottonwood Creek, 5 of 9 reaches of Yellowhawk
Creek, and 0 of 7 reaches of the Little Walla Walla River, in Walla
Walla County. The Touchet River, Mill Creek, Cottonwood Creek,
Yellowhawk Creek, and Little Walla Walla River are tributaries of the
Walla Walla River. Additionally, the following tributaries of the Walla
Walla and Touchet rivers are known to harbor speckled dace: Alyward
Creek, Big Spring Branch, Blue Creek, Bryant Creek, Caldwell Creek,
Cold Creek, Coppei Creek (mainstem), Coppei Creek (North Fork),
Coppei Creek (South Fork), Doan Creek, Dry Creek, Dry Creek
(North Fork), Garrison Creek, Hogeye Hollow Creek, Lewis Creek,

Little Walla Walla River (East), Little Walla Walla River (West), Mud
Creek, Patit Creek, Pine Creek, Resser Creek, Russell Creek, Stone
Creek, Titus Creek, Touchet River (North Fork), Touchet River (South
Fork), Touchet River (Robinson Fork), Touchet River (Wolf Fork),
Whitestone Creek, and Whiskey Creek (Michealis 1972; Mendel et al.
1999, 2000, 2001, 2002, 2003, 2004, 2005).
Speckled dace have been reported in the following tributaries
of the Snake River:
1.

Tucannon River and its principle tributary, Pataha
Creek, Columbia County (Gilbert and Evermann
1895; DW Kelly and Associates 1982).

2.

Deadman Creek, Deadman Creek (North Fork),
Deadman Creek (South Fork), Meadow Creek and
Meadow Creek (South Fork) in Garfield County
(Mendel et al. 2006b).

3.

Alkali Flat, Almota, Little Almota, Penawawa, Little
Penawawa, Rock Spring Gulch, and Wawawai creeks
in Whitman County (Mendel et al. 2004b, 2004c).

4.

Asotin Creek and its tributaries (George, Pintler, and
Nimms creeks), Ten Mile and Couse creeks in Asotin
County (Mongillio and Hallock 1985; Mendel et al.
2001b, 2004b, 2006).

In eastern Oregon, they have been collected in the Willamette,
John Day, Walla Walla, Grand Ronde, Malhuer, and Owyhee
Basins. In Idaho, speckled dace occur in the Snake, Coeur d’Alene,
Palouse, Clearwater, Lochsa, Selway, Salmon, Payette, Boise,
Bruneau, and Bear River drainages but are absent from the Pend
Oreille and Kootenai River drainages (Simpson and Wallace 1982).
They have not been reported in Montana (Brown 1971; Holton
and Johnson 1996). In Wyoming, speckled dace are restricted to
the Snake, Bear and Green River Basins, west of the Continental
Divide (Baxter and Stone 1995). In British Columbia, speckled dace
are confined to the Kettle and Granby Rivers (Kettle River drainage, Columbia River Basin), where they were collected from many
localities (Peden and Hughes 1981, 1984).
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REDSIDE SHINER
Rhichardsonius balteatus (Richardson, 1836)
Primary Identification

Confirming Characteristics

1.

Long anal fin (with 10–24, usually 13–17, rays).

1.

Pelvic fin origin in front of anterior origin of dorsal fin.

2.

Body deep and somewhat (noticeably) laterally
compressed.

2.

Anal fin origin in front of posterior insertion of dorsal fin.

3.

Mouth oblique.

3.

Dark band above lateral line.

4.

Lateral line complete and strongly down-curved.

4.

5.

Narrow caudal peduncle.

Males develop stunning coloration during the spawning
season (Figure 10.6) Profuse nuptial tubercles develop
on head, front part of body, and paired fins. Females
lack nuptial tubercles and have drab coloration.

Figure 10.32 Redside shiner, Cottonwood Creek, Whitman County, WA.

Similar Species

balteatus: Girdled (refers to the dark band above the lateral line).

1.

Carp, Goldfish: Redside shiners can be brilliantly
colored during the breeding season and are sometimes
confused with carp or goldfish. Carp and goldfish have
long dorsal fins (18–20 rays), whereas the redside shiner
has a short dorsal fin (with < 12 rays).

Pronunciation

Minnows (Cyprinidae): Redside shiners have a relatively long anal fin (with 10–24, usually at least 13 rays)
compared to other minnows. Most other minnows have
9 or fewer rays (except for chiselmouth and northern pikeminnow, which rarely have 10). Most closely
resemble the tui chub which also has an oblique mouth.
The narrow caudal peduncle of redside shiner differentiates them from tui chub, which have a broad caudal
peduncle.

Common Name(s)

2.

Etymology
Richardsonius: After Sir John Richardson, MD., naturalist attached
to Franklin’s Arctic expeditions and author of Fauna Borealis
Americana.
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Richardsonius - Rich-ard-so-ni-us (Richard-sony-us)
balteatus - balt-ē-ăt-us

Redside shiner; bream; red-sided bream; Columbia River minnow, silver-sided shiner in Idaho (Keil 1928: 127); Richardson’s
minnow; called Po-he-wa, which means striped, by the Shoshone
Piute Indians of the Fort Hall Reservation (Gilbert and Evermann
1895: 44); girdled minnow in Washington (Doane 1902: 68); banded
minnow in Montana (Henshall 1906:18).

Systematic Notes
Originally described from the Columbia River as Cyprinus (Abramis)
balteatus by Richardson (1836: 301). Girard (1857: 202) recognized
that the species possessed a noticeably longer anal fin and higher degree of lateral compression than typical members of Cyprinus and
proposed placing it in a new genus. He chose Richardsonius to honor
the person who first identified it, hence Richardsonius balteatus.
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Populations in different geographic regions exhibit great variation in
the anal fin ray count, so the redside shiner was placed in many genera and accumulated many scientific synonyms. For example, in the
same publication when Girard redescribed R. balteatus, he described
a second species R. lateralis. These names were eventually placed
in synonymy but many were retained as subspecies designations.
Eigenmann (1895b) made a rather extensive study of the variation of
the species and regarded lateralis as a junior synonym of balteatus.
Eigenmann (1894) and Lindsey (1953), demonstrated that anal fin ray
counts were highly variable within a single population and between
two populations located in geographical proximity to each other and
that this character was greatly influenced by the water temperature
during egg incubation and early juvenile life stages. The proof of environmentally induced phenotypic plasticity in fin ray count caused
most taxonomists to reject the subspecies designations and the AFS
Committee for Names of Fishes has not recognized any since 1960.

Robins et al. (1991: 24); Nelson et al (2004: 77); Scholz and
McLellan (2009: 83, 2010: 131).

Rhichardsonius balteatus

Groves (1951:20); Carl et al. (1959: 105); McPhail (1967: 3);
Reimers and Bond (1967: 544); Brown (1971: 108); Holton and
Johnson (1996: 31).

Richardsonius balteatus hydrophlox (Cope)

Schultz and DeLacy (1935 / 1936: 379); Schultz (1936: 150); Simon
(1951: 81); Simon and Simon (1959: 50); LaRivers (1966: 408);
Sigler and Miller (1963: 76).

Richardsonius balteatus balteatus (Richardson)

Schultz and DeLacy (1935 / 1936: 379); Schultz (1936: 150);
Schultz (1942: 32).

Richardsonius balteatus lateralis (Girard)
Eigenmann (1895: 113).

Scientific Synonyms

Richardsonius lateralis

Cyprinus (Abramis) balteatus

(Girard 1857a: 202)

Richardson (1836: 301), original description.

Richardsonius lateralis (Girard)

Clinostomus hydrophlox

Jordan and Gilbert (1883: 251); Jordan (1885 / 1886: 126); Jordan
et al. (1930: 118).

Cope (1872c: 475).

Gila hydrophlox

Cope and Yarrow (1875: 657).

Distribution and Stock Status

Leuciscus balteatus (Richardson)

Eigenmann (1891: 371); Eigenmann (1895: 112); Gilbert and
Evermann (1895: 46); Henshall (1906: 18); Evermann and
Goldsborough (1907: 95); Snyder (1908: 174); Fowler (1923: 281).

Leuciscus hydrophlox (Cope)

Evermann (1893: 44); Eigenmann (1895: 112); Gilbert and
Evermann (1895: 44); Fowler (1924: 403).

Leuciscus balteatus
Keil (1928: 128).

Leuciscus (Richardsonius) balteatus (Girard)
Jordan and Evermann (1896–1900:239).

Leuciscus hydrophlox (Cope)

Jordan (1891b: 438); Evermann (1892: 44).

Leuciscus lineatus (Girard)

Gilbert and Evermann (1895: 45); Keil (1928: 128).

Leuciscus lateralis (Girard)
Eigenmann (1895: 113).

Richardsonius balteatus (Richardson)

Girard (1857a: 202); Bean (1882: 93); Jordan and Gilbert (1883: 251);
Doane (1902: 68); Jordan et al. (1930: 118); Bailey et al. (1960: 17);
LaRiver (1962: 403; 1994: 403); Bailey et al. (1970: 23); McPhail
and Lindsey (1970: 221; 2003: 140); Paetz and Nelsen (1970: 146);
Scott and Crossman (1973: 503); Gray and Dauble (1977: 21);
Wydoski and Whitney (1979: 82; 2003: 140); Lee et al (1980: 358);
Robins et al. (1980: 26); Simpson and Wallace (1982: 21); Sigler
and Sigler (1987: 209); Nelsen and Paetz (1994: 175); Baxter and
Stone (1995: 110); Sigler and Sigler (1996: 119).

Richardsonius balteatus (Richardson, 1856)

The redside shiner is a native minnow distributed west of the
Rocky Mountains from the Bonneville Basin in northern Utah and
Nevada to the Nass and Peace River systems in British Columbia
and Alberta. The interior Columbia Basin in Washington, Oregon,
Idaho, Western Montana and southern British Columbia forms
the heart of its range. It also occurs frequently in the Fraser River,
British Columbia and in coastal streams between the Nass River,
British Columbia and Klamath River Oregon. It is distributed
throughout the Columbia River mainstem from mouth to source.
It is also distributed throughout the Snake mainstem from its confluence with the Columbia to the source.
Records of redside shiner distributions in eastern Washington
are shown in Figure 10.33 and recorded on Table 10.33. Redside
shiners occur in the mainstem reservoirs throughout the Columbia
and Snake rivers. For example, 26 were among 3,026 fish sampled
(< 1.0%) in Priest Rapids Reservoir, 125 were among 2,321 fish sampled (15.3%) in Wanapum Reservoir, 2 were among 3,050 total fish
sampled (< 1.0%) in Rock Island Reservoir, and 132 were among
5,118 fish sampled in Wells Reservoir in 1993 (Burley and Poe 1994).
In Priest Rapids Reservoir and tailrace 591 redside shiner were
among 4,044 fish (14.6%) and in Wanapum Reservoir and tailrace
17,886 redside shiner were among 54,069 fish (33.1%) sampled by
a combination of electrofishing, gillnettings, beach seining, set
lining and minnow trapping in 1999 (Pfiefer et al. 2001). In Chief
Joseph (Rufus Woods) Reservoir, 1,170 were among 7,460 total
fish (15.7%) collected in 1999 (Beeman et al. 2003; Godamski et al.
2004). In Lake Roosevelt (Grand Coulee Reservoir) 447 redside
shiner were among over 186,000 fish collected between 1948 and
2004 (See references on Table 10.33). In a free flowing segment of
the Columbia River between international border and Keenleyside
Dam in British Columbia 8,169 redside shiner were among 26,991
total fish captured (30.4%) (Hildebrand 1991).
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Distribution of redside shiner in eastern Washington.

On the Snake River, at Ice Harbor Reservoir, 553 redside shiner
were among 3,869 total fish (14.3%) collected in 1979 and 1980 by
Bennett et al. (1983). At Lower Monumental Reservoir, 219 redside
shiner were among 4,702 total fish (4.7%) captured in 1979 and
1980 (Bennett et al. 1983). At Little Goose Reservoir, 3,847 redside
shiner were among 40,598 total fish (9.5%) captured in 1979 and
1980 (Bennett et al. 1983). At Lower Granite Reservoir, 240 redside
shiner were among 3,090 total fish (8.0%) captured in 1979 and 1980
(Bennett et al. 1983). Between 1985 and 1995, 1,059 redside shiner
were among 148,548 total fish (0.4%) sampled in the Lower Granite
Reservoir (Bennett and Shrier 1986, 1987; Bennett et al. 1988, 1989,
1991, 1993, 1994, 1995, 1997). A further reduction in the relative abundance was noted in 2003 and 2004, when just 64 redside shiner were
collected among 35,664 total fish (0.2%) (Bennett and Seybold 2004,
2005). Predation by walleye and smallmouth bass may be partially
responsible for this decline in relative abundance.
In the Yakima River, redside shiner accounted for 13.2% of the
relative abundance of all fish (4,651 of 34,733) sampled throughout
740
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umb
Col

the Yakima River in 1957 and 1958 (Patten et al. 1970). Eighteen were
recorded from 7 of 9 sites sampled in Benton County (the lower
Yakima), 2,837 were recorded from 9 of 11 sites sampled in Yakima
County (the middle Yakima) and 1,733 were recorded from 14 of 15
sites in Kittitas County (the upper Yakima) (Patten et al. 1978).
More recently, in 1997–1999, Karp et al. (2002) sampled 1 redside sinner among 1,041 fish below Prosser Dam (Benton County),
691 redside shiner among 3,234 fish below Sunnyside Dam (Yakima
County) and 1,158 redside shiner among 3,546 fish below Roza
Dam (Kittitas County). Thus, relative abundance was 23.6% (1,850
redside shiner among 7,821 total fish). Redside shiner (n = 48) were
among 110 fish collected in 19 gill net sets in 1978 and 1979 at Lake
Cle Elum (Mongillo and Faulconer 1980). They were also collected
from Wenas Lake (Mongillo 1991) and Naches River.
Redside shiner also occurs in both the upper and lower Crab
Creek Basins in Grant and Lincoln counties. In lower Crab Creek
they have been reported at Jerico and Symrna (Schultz and DeLacy
1935/1936; Mongillo and Hallock 1995), and where the creek winds

Fishes of Eastern Washington: A Natural History

Family Cyprinidae: Carps and Minnows

Table 10.33

Distribution of redside shiner in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. UW refers to University of Washington Fish Collection. UMMZ
refers to the University of Michigan Museum of Zoology Fish Collection. USNM refers to specimen in the United States
National Museum Fish Collection. RBCM refers the Royal British Columbia Museum Fish Collection. SU / CAS refer to
Stanford University / California Academy of Sciences Fish Collection. AC refers to the Albertson College, Norma J. Smith
Museum of Natural History Fish Collection. (Page 1 of 12.)

County

Location

Reference

Adams

Cow Creek @ RKM 8.5

Lines (1982); Scholz (2003)

Adams

Cow Creek @ RKM 8.8

Lines (1982); Scholz (2003)

Asotin

Grande Ronde River

UW 002450 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936)

Asotin

Snake River above Asotin, WA

Muir (1996)

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1988); Bennett et al. (1988a, 1988b, 1991, 1993, 1994, 1995,
1997); Bennet & Schrier (1988b, 1987); Schuck (1992); Dresser (1996);
Chipps et al. (1997); Bennet & Seybold (2004, 2005)

Benton

Columbia River

Dawley (1996)

Benton

Columbia River (Hanford Reach)

UW 020264 (Patten, 1962)

Benton

Columbia River (Hanford Reach) @ RKM 557–566

Gray & Dauble (1977)

Benton

Columbia River (Hanford Reach) @ RKM 605–613

Gray & Dauble (1977)

Benton

Columbia River (John Day Reservoir)

Barfoot et al. (2002)

Benton

Columbia River (McNary Dam)

UW 014618 (Fields, 1959)

Benton

Columbia River @ Pasco, WA

Eigenmann (1895); Gilbert & Evermann (1895); Schultz & DeLacy (1935, 1936)

Benton

Yakima River

Schultz & DeLacy (1935, 1936); UW 015221 (Patten, 1950); UW 015217
(Collector unknown, 1957); UW 014058 (Patten, 1957); UW 014118 (Patten,
1957); UW 016098 (Patten, 1957); UW 026936 (Thompson, 1958); UW
18102 (Patten, 1958); UW 015223 (Collector unknown, 1958); Cummins et
al. (2001); Pearsons et al. (2003c)

Benton

Yakima River @ RKM 0

Patten et al. (1970)

Benton

Yakima River @ RKM 8

Patten et al. (1970)

Benton

Yakima River @ RKM 16

Patten et al. (1970)

Benton

Yakima River @ RKM 24

Patten et al. (1970)

Benton

Yakima River @ RKM 32

Patten et al. (1970)

Benton

Yakima River @ RKM 40

Patten et al. (1970)

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ RKM 56

Patten et al. (1970)

Benton

Yakima River @ RKM 64

Patten et al. (1970)

Benton

Yakima River (@ Prosser Dam)

Karp et al. (2002)

Chelan

Columbia River (Rock Island Dam)

UW 005162 (Collector unknown, 1937); UW 004790 (Collector unknown,
1938); UW 004877 (Robinson, 1939); UW 046744 (USFWS, 1959)

Chelan

Columbia River (Rock Island Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River (Rocky Reach Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Entiat River @ RKM 0.8

UW 017453 (McPhail, 1964)

Chelan

Lake Chelan

Evermann (1899); Schultz & DeLacy (1935, 1936)

Chelan

Lake Wenatchee

Allen & Meekin (1973)

Chelan

Wenatchee River

UW 002358 (Schultz & Bowers, 1932); Allen & Meekin (1973); Mullan et al.
(1992); USNM 370643 (EPA, 2001); USNM 383757 (EPA, 2004)
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Table 10.33 continued

Distribution of redside shiner in eastern Washington. (Page 2 of 12.)

County

Location

Reference

Chelan

Wenatchee River @ Cashmere, WA

Miller & Schonning (2004); Miller & Schonning (2004)

Chelan

Wenatchee River (Lake Wenatchee to Tumwater Dam)

Mullan et al. (1992b)

Chelan

Wenatchee River @ mouth

UW 002366 (Schultz & Bowers, 1932); Schultz & DeLacy (1935, 1936)

Columbia

Little Tucannon River @ RKM 1.3

UW 022773 (Lonzarich & Littleton, 1992)

Columbia

Panjab Creek

UW 022776 (Lonzarich & Littleton, 1992)

Columbia

Patit Creek

Mendel et al. (2002)

Columbia

Robinson Fork

Michaelis (1972)

Columbia

Snake River (Little Goose Reservoir)

Bennett et al. (1983); Schuck (1992)

Columbia

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983)

Columbia

Tucannon River

UW 017797 (McPhail, 1964); UW 019703 (Wadley & Hagen, 1967); D.W.
Kelly Associates (1982); Mongillo & Hallock (1995)

Columbia

Tucannon River above Dayton, WA

UW 020599 (Kynard & Larson, 1972)

Columbia

Tucannon River Headwater Lake

UW 019705 (Wadley & Hagen, 1967)

Columbia

Tucannon River @ Margeno, WA

UW 017772 (McPhail, 1964)

Columbia

Tucannon River @ Tucannon Hatchery

UW 026933 (Lonzarich, 1980); UW 111138 (Baldwin, 1980); Mongillo &
Hallock (1995)

Columbia

Tucannon River @ US HWY 410

UW 001937 (Schultz & DeLacy, 1931)

Columbia

Tucannon River @ Watson Lake

UW 111113 (Baldwin, 1980)

Columbia

Touchet River

Schultz & DeLacy (1935, 1936); Michaelis (1972); Schuck & Mendel (1986)

Columbia

Touchet River (North Fork)

Michaelis (1972); Mendel et al. (2001)

Columbia

Touchet River (Mainstem)

Mendel et al. (2000, 2002, 2003, 2004, 2005)

Columbia

Touchet River (Robinson Fork)

Mendel et al. (2002)

Columbia

Touchet River (South Fork)

Michaelis (1972); Mendel et al. (2000, 2001, 2002)

Columbia

Touchet River (Upper)

Mendel et al. (1999)

Columbia

Touchet River (Wolf Fork)

Michaelis (1972)

Columbia

Whetstone Creek

Mendel et al. (2000)

Columbia

Whiskey Creek

Mendel et al. (2000)

Douglas

Columbia River (Chief Joseph Reservoir)

Beeman et al. (2003); Godomski et al. (2004)

Douglas

Columbia River (Rock Island Dam)

See Chelan County

Douglas

Columbia River (Rock Island Reservoir)

See Chelan County

Douglas

Columbia River (Rocky Reach Reservoir)

See Chelan County

Douglas

Columbia River (Wanapum Reservoir)

See Chelan County

Douglas

Columbia River (Wells Reservoir)

Gangmark & Fulton (1949); Dell et al. (1975)

Ferry

Columbia River (Lake Roosevelt)

Earnest et al. (1966); Harper et al. (1981); Nigro et al. (1982); Griffith &
Scholz (1992); Burley & Poe (1994); Griffith & McDowell (1996); Underwood
et al. (1996); Underwood & Shields (1997); McLellan et al. (1998, 1999, 2001,
2004, 2005); Chichosz et al. (1999); McLellan & Scholz (2001, 2002, 2003);
Miller (2001, 2006a, 2006b, 2006d); Lee et al. (2003); Schofield et al. (2004)

Ferry

Kettle River

UMMZ 179433 (Collector unknown, 1955)

Ferry

Kettle River, 3 miles S. of Laurier, WA

UMMZ 179433 (Bailey & Chadwick, 1955)

Ferry

Kettle River, above Cascade Falls

McLellan & Vail (2005)

Ferry

Kettle River, above Laurier, WA

McLellan & Vail (2005)
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Table 10.33 continued

Distribution of redside shiner in eastern Washington. (Page 3 of 12.)

County

Location

Reference

Ferry

Kettle River, below Laurier, WA

McLellan & Vail (2005)

Ferry

Omak Lake

Fairbanks et al. (2004)

Ferry

Round Lake

Fairbanks et al. (2004)

Ferry

Sanpoil River

LeCaire (1998)

Ferry

Simpson Lake

CCT surveys (1975); CCT surveys (1976); CCT surveys (1977); CCT surveys
(1981); CCT surveys (1983); CCT surveys (1988); CCT surveys (2002);
Arterburn & Christensen (2003a); Arterburn & Christensen (2003b)

Ferry

Twin Lake (North)

Fairbanks et al. (2004); Christanson et al. (2007); Scholz (2006)

Ferry

Twin Lake (South)

Fairbanks et al. (2004)

Franklin

Columbia River (Hanford Reach)

Dawley (1996)

Franklin

Snake River (Ice Harbor Dam- lower)

UW 018812 (McPhail, 1965)

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983); Dawley (1996)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia county

Garfield

Pataha Creek

USNM 48076 (Evermann, 1893)

Garfield

Snake River (Little Goose Reservoir)

See Columbia county

Garfield

Snake River (Lower Granite Reservoir)

See Asotin county

Grant

Columbia River

Dawley (1996)

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Grant

Columbia River (Wanapum Reservoir)

See Chelan county

Grant

Crab Creek

UMMZ 95061 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ Columbia Basin NWR

Starkey (1972)

Grant

Crab Creek @ Jerico, WA

UW 002011 (Schultz & Erkilla, 1932); Mongillo & Hallock (1995)

Grant

Crab Creek (lower)

Starkey (1972)

Grant

Crab Creek @ RKM 1.6

UW 002007 (Schultz & Erkilla, 1932)

Grant

Crab Creek @ Smyrna, WA

UMMZ 95070 (Schultz & Erkilla, 1932); UW 002016 (Schultz & Erkilla, 1932);
Mongillo & Hallock (1995)

Grant

Rocky Ford Creek

Schultz & DeLacy (1935, 1936)

Kittitas

Cle Elum Reservoir

Mongillo & Faulconer (1980, 1982); Faulconer & Mongillo (1981)

Kittitas

Columbia River (Priest Rapids Reservoir)

See Grant County

Kittitas

Columbia River (Wanapum Reservoir)

See Chelan County

Kittitas

Cooke Creek

UW 029574 (Merritt et al., 1994)

Kittitas

Gladmar Pond

Jackson (1990)

Kittitas

Shea Creek

UW 000389 (Schultz, 1929); UW 020412 (Patten, 1963); UW 046769
(Hagen, 1963); UW 046771 (Collector unknown, 1963); UW 046772 (Patten,
1963); UW 046773 (Patten, 1963); UW 046777 (Collector unknown, 1963);
UW 020417 (Hagen, 1967); UW 020422 (Hagen, 1967); UW 046774 (Hagen,
1967); UW 019842 (Hagen & Gilberston, 1968)

Kittitas

Teanaway River

UMMZ 94179 (Hubbs & Schultz, 1926)

Kittitas

Yakima River

UW 016771 (Patten, 1959); UW 016941 (Patten, 1959); UW 017341 (Patten, 1960)

Kittitas

Yakima River @ Ellensburg-tributary

UMMZ 94178 (Hubbs & Schultz, 1926)

Kittitas

Yakima River @ Roza Dam

Karp et al. (2002)

Kittitas

Yakima River @ RKM 169

Patten et al. (1970)
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Distribution of redside shiner in eastern Washington. (Page 4 of 12.)

County

Location

Reference

Kittitas

Yakima River @ RKM 177

Patten et al. (1970)

Kittitas

Yakima River @ RKM 185

Patten et al. (1970)

Kittitas

Yakima River @ RKM 193

Patten et al. (1970)

Kittitas

Yakima River @ RKM 201

Patten et al. (1970)

Kittitas

Yakima River @ RKM 209

Patten et al. (1970)

Kittitas

Yakima River @ RKM 217

Patten et al. (1970)

Kittitas

Yakima River @ RKM 225

Patten et al. (1970)

Kittitas

Yakima River @ RKM 233

Patten et al. (1970)

Kittitas

Yakima River @ RKM 241

Patten et al. (1970)

Kittitas

Yakima River @ RKM 250

Patten et al. (1970)

Kittitas

Yakima River @ RKM 258

Patten et al. (1970)

Kittitas

Yakima River @ RKM 266

Patten et al. (1970)

Kittitas

Yakima River @ RKM 274

Patten et al. (1970)

Kittitas

Yakima River @ RKM 281

Patten et al. (1970)

Klickitat

Columbia River (@ Dalles Dam)

UW 015525 (Long, 1960); Johnson (1999)

Klickitat

Columbia River (John Day Reservoir)

UW 018820 (Patten, 1961) ; Also see Benton County

Klickitat

Klickitat Creek above Goldendale

UW 018816 (Patten, 1961)

Klickitat

Klickitat River @ Lyle Falls

Samson & Evenson (2003); Evenson et al. (2004)

Lincoln

Blue Lake

Williams et al. (1997)

Lincoln

Bluestem Creek

Scholz (2003)

Lincoln

Bluestem Creek @ Bluestem, WA

Scholz (2003)

Lincoln

Columbia River (Lake Roosevelt)

See Ferry county

Lincoln

Crab Creek

USNM 00062979 (Nichols, 1908); USNM 62979 (Nichols, 1908); UMMZ
94117 (Hubbs & Schultz, 1926); UMMZ 94177 (Collector unknown, 1926);
UW 019701 (Wadley & Hagen, 1967); UW 041276 (Munn, 1996)

Lincoln

Crab Creek @ Doerschlag Road

Scholz (2002)

Lincoln

Crab Creek @ Irby, WA

Scholz (2003)

Lincoln

Crab Creek @ Larmer Road

Scholz (2002)

Lincoln

Crab Creek @ Odessa

Schultz & DeLacy (1935, 1936)

Lincoln

Crab Creek @ Rocky Ford

Everman & J.T. Nichols (1909); Schultz & DeLacy (1935, 1936); Scholz
(2002)

Lincoln

Crab Creek @ Tokio Road

Scholz (2002)

Lincoln

Crab Creek, below Sylvan lake

Scholz (2003)

Lincoln

Crab Creek, West of Magnusin Butte

Scholz (2002)

Lincoln

Davis Lake

Korth & Barlett (2001)

Lincoln

Lords Creek @ Mohler Road

Scholz (2003)

Lincoln

Lords Creek @ mouth

Scholz (2003); Scholz (2003)

Lincoln

Rock Creek @ SR 231

Scholz (2003)

Lincoln

Spokane River (Little Falls Reservoir)

Iteaton (1992); Scholz (2004)

Lincoln

Spokane River (Spokane Arm Lake Roosevelt)

Scholz (1996); Underwood & Shields (1997); McLellan et al. (1998, 2001a,
2001b); McLellan & Scholz (2003)

Lincoln

Wilson Creek @ Kiner Road

Scholz (2003)

Lincoln

Wilson Creek above Sylvan Lake

UMMZ 94177 (Hubbs & Schultz, 1926)
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Table 10.33 continued

Distribution of redside shiner in eastern Washington. (Page 5 of 12.)

County

Location

Reference

Okanogan

Alta Lake

WDFW Region 2, lake rehab. records (1952, 1955, 1971, 1977, 1983)

Okanogan

Blue Lake

WDFW Region 2, lake rehab. records (1977); Williams et al. (1997)

Okanogan

Columbia River (Chief Joseph Reservoir)

See Douglas county

Okanogan

Columbia River (Wells Reservoir)

See Douglas county

Okanogan

Davis Lake

Korth & Bartlett (2001)

Okanogan

Okanogan River (above McIntyre Dam)

Long (2002)

Okanogan

Okanogan River @ Malott, WA

UW 018814 (McPhail, 1964)

Okanogan

Okanogan River @ Oroville, WA

Mongillo & Hallock (1995); UW 005382 (Collector unknown, 1957);
Mongillo & Hallock (1995)

Okanogan

Omak Creek @ Nespelem

UW 025838 (McPhail, 1964)

Okanogan

Omak lake

Fairbanks et al. (2004)

Okanogan

Similkameen River

Beecher & Fernau (1982); Beecher & Fernau (1982)

Pend Oreille

Bead Lake

Mongillo & Hallock (1995)

Pend Oreille

Bead Lake

Polacek et al. (1999); Rader (2006); Rader et al. (2006)

Pend Oreille

Davis Creek

KNRD (2001); KNRD (2005)

Pend Oreille

Fan lake

Divens et al. (2002b)

Pend Oreille

Mill Pond

KNRD (2002, 2003)

Pend Oreille

Pend Oreille River

USNM 76269 (Bean, 1892); BC Hydro (1991)

Pend Oreille

Pend Oreille River (Boundary Reservoir)

BC Hydro (1991); McLellan (2000)

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Bennett & Liter (1991); Ashe & Scholz (1992); Skillingstad et al. (1993);
Geist et al. (2004); Scholz et al. (2005)

Pend Oreille

Pend Oreille River @ Newport, WA

Gilbert & Evermann (1895)

Pend Oreille

Sullivan Lake

Mongillo & Hallock (1995); Baldwin & McLellan (2005); Nine & Scholz
(2005); Nine (2005)

Pend Oreille

Unknown

SU 3996 (Snyder, date unknown)

Skamania

Columbia River (Dalles Reservoir)

Schultz & DeLacy (1935, 1936)

Skamania

Unknown

SU 59980 (Collector unknown, 1938)

Skamania

Unknown

SU 59981 (Collector unknown, 1938)

Skamania

Unknown

SU 59982 (Collector unknown, 1939)

Skamania

Unknown

SU 59983 (Collector unknown, 1939)

Skamania

Unknown

SU 59985 (Collector unknown, 1939)

Skamania

Unknown

SU 59986 (Collector unknown, 1939)

Skamania

Unknown

SU 59987 (Collector unknown, 1939)

Skamania

Unknown

SU 59984 (Collector unknown, 1939)

Skamania

Unknown

CAS 73935 (Collector unknown, 1945)

Skamania

Unknown

CAS 74032 (Collector unknown, 1945)

Skamania

Unknown

CAS 74012 (Willis Rich, date unknown)

Spokane

Beaver Creek

McLellan (2003)

Spokane

California Creek

Lee (2005); McLellan (2005)

Spokane

California Creek @ mouth

Scholz (2006, 2007)

Spokane

California Creek @ Valley Chappel Road

Scholz (2005)

Spokane

Cove Creek

Lee (2005)
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Table 10.33 continued

Distribution of redside shiner in eastern Washington. (Page 6 of 12.)

County

Location

Reference

Spokane

Deadman Creek

McLellan (2004)

Spokane

Deadman Creek @ RKM 4.8

Kittle (1983)

Spokane

Deadman Creek @ RKM 12.2

Scholz (2000)

Spokane

Dragoon Creek

McLellan (2003)

Spokane

Dragoon Creek @ RKM 13.0

Lines (1982)

Spokane

Dragoon Creek (West branch)

McLellan (2003)

Spokane

Hangman Creek

UW 002403 (Schultz & Bowers, 1932)

Spokane

Hangman Creek @ Spokane, WA

Gilbert & Evermann (1895)

Spokane

Hangman Creek @ Tekoa, WA

SU 2015 (Gilbert et al., date unknown)

Spokane

Hangman River

UW002403 (Schultz & Bowers, 1932)

Spokane

Hardman Creek

Lawlor (2001); Schultz & DeLacy (1935)

Spokane

Hardman Creek @ North Pine

UW 002460 (Schultz & Bowers, 1932)

Spokane

Latah (Hangman) Creek

UMMZ 98688 (Schultz & Bowers, 1932); Mongillo & Hallock (1995)

Spokane

Latah (Hangman) Creek @ North Kentucky Trails Road

Scholz (2005, 2006, 2007)

Spokane

Latah (Hangman) Creek @ California Creek

Scholz (2006, 2007)

Spokane

Latah (Hangman) Creek @ RKM 0.5

Peden (1987); Maret (1999)

Spokane

Latah (Hangman) Creek @ RKM 1.6

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 5.4

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 12.9

Gilbert & Evermann (1894); Laumeyer & Maughan (1973)

Spokane

Latah (Hangman) Creek @ RKM 18.3

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 29.4

Peden (1987); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 30.9

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 34.4

Laumeyer & Maughan (1973)

Spokane

Latah (Hangman) Creek @ RKM 35.0

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 49.9

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 52.7

Laumeyer & Maughan (1973); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 62.9

Laumeyer & Maughan (1973); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 68.0

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 75.5

Laumeyer & Maughan (1973); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 76.7

Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 88.0

Laumeyer & Maughan (1973); Lee (2005)

Spokane

Latah (Hangman) Creek @ RKM 92.1

Lee (2005)

Spokane

Little Deep Creek

McLellan (2004); Schultz & DeLacy (1935, 1936)

Spokane

Little Deep Creek 9 mi. S of Chattaroy, WA

UMMZ 98678 (Schultz & Bowers, 1932); UW 002396 (Schultz & Bowers,
1932); UW 002397 (Schultz & Bowers, 1932)

Spokane

Little Deep Creek (North Fork)

McLellan (2004)

Spokane

Little Deep Creek (South Fork)

McLellan (2004)

Spokane

Little Deep Creek @ RKM 2.9

Schultz & DeLacy (1935, 1936)

Spokane

Little Deep Creek @ RKM 6.6

Schultz & DeLacy (1935, 1936)

Spokane

Little Deep Creek @ RKM 11.2

Scholz (2000); Scholz (2001)

Spokane

Little Spokane River

USNM 48044 (Evermann, 1893); USNM 48115 (Evermann, 1893); Schultz &
DeLacy (1935, 1936); McLellan (2004)

Spokane

Little Spokane River @ Dart’s Mill, WA

SU 1357 (Evermann & Jenkins, 1893) USNM 00048044 (Evermann, 1922);
USNM 00048115 (Evermann, 1922); Gilbert & Evermann (1895)

Spokane

Little Spokane River @ Dartford, WA

UMMZ 98670 (Schultz & Bowers, 1932); UW 002385 (Schultz & Bowers, 1932)
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Distribution of redside shiner in eastern Washington. (Page 7 of 12.)

County

Location

Reference

Spokane

Little Spokane River @ RKM 0–21.4

Peck (1988); Pfeiffer (1988)

Spokane

Little Spokane River @ RKM 15.5

Hartung & Meier (1955)

Spokane

Little Spokane River @ RKM 15.8

Hartung & Meier (1995)

Spokane

Little Spokane River @ RKM 16.0

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 16.2

Gilbert & Evermann (1895); Hartung & Meier (1995); Scholz (2002); Schultz
& DeLacy (1935, 1936)

Spokane

Little Spokane River @ RKM 21.4

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 59.5

Peden (1987)

Spokane

Little Spokane River @ RKM 61.6

Scholz (2000)

Spokane

Little Spokane River @ RKM 64.5–66.0 (Chain Lake)

Polacek & Baldwin (1993)

Spokane

Little Spokane River @ RKM 74.4

Scholz (2000)

Spokane

Mica Creek

Lee (2005)

Spokane

North Pine Creek

UW 017579 (McPhail, 1964)

Spokane

Pine Creek (North Fork)

Scholz (2003)

Spokane

Pine Lake (middle)

Scholz (2003)

Spokane

Rock Creek (Spokane River Drainage)

McLellan (2005)

Spokane

Rock Creek (Palouse River Drainage ) @ RKM 42.7
(Bonnie Lake)

Phillips (2006)

Spokane

Rock Creek @ mouth (Spokane River Drainage)

Peden (1987); Lee (2005)

Spokane

Spokane River

RBCM 986–00220-4 (Peden, date unknown); Schultz & DeLacy (1935, 1936);
McLellan (2003, 2004)

Spokane

Spokane River (Nine Mile Reservoir)

Kleist (1987); McLellan (2003)

Spokane

Spokane River (Little Falls Reservoir)

AC 10002985 (Maret, 1998); Bennett (1989); Bennett & Hatch (1991); Hatch (1991)

Spokane

Spokane River (Monroe St. to Upriver Dams)

Schultz & DeLacy (1935, 1936); Maret (1999)

Spokane

Spokane River (T. J. Meenach to Monroe St.)

Gilbert & Evermann (1895); Peden (1987); Kleist (1987); Maret (1999)

Spokane

Spokane River @ RKM 153.1

Peden (1987)

Spokane

Spokane River @ RKM 153–163

Bennett & Underwood (1982); Underwood & Bennett (1992)

Spokane

Spokane River @ Spokane, WA

Gilbert & Evermann (1895)

Spokane

Spring Valley Creek @ RKM 0.5

Lawlor (2001); Scholz (2003)

Spokane

Spring Valley Creek @ RKM 5.0

Lawlor (2001)

Spokane

Stevens Creek

Lee (2005)

Stevens

Black Lake

Miller (2007); Scholz (2007)

Stevens

Cedar Lake

Nielsen (1977); Duff et al. (1981)

Stevens

Chamokane Creek

RBCM 986–00209-3 (Peden, 1986); RBCM 986–00239-3 (Peden, 1986);
Barbers et al. (1988); Scholz et al. (1988); Heaton (1992)

Stevens

Colville River

USNM 00048063 (Evermann, 1893); USNM 48063 (Evermann, 1893);
Schultz & DeLacy (1935, 1936)

Stevens

Colville River @ Meyers Falls

Gilbert & Evermann (1895); McLellan (2003b, 2005)

Stevens

Deep Lake

Nielsen (1977); Duff et al. (1981)

Stevens

Little Chamokane Creek

Heaton (1992); Butler & Crossley (2003); Crossley (2001)

Stevens

Pepoon Lake

Nielsen (1977)

Stevens

Sheep Creek, Spokane Indian Reservation

Butler & Crossley (2003)

Stevens

Spokane River (Little Falls Reservoir)

See Lincoln County

Stevens

Unknown

SU 1369 (Evermann & Jenkins, 1893)
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Distribution of redside shiner in eastern Washington. (Page 8 of 12.)

County

Location

Reference

Stevens

Unknown

SU 37904 (Snyder, 1894)

Unknown

Columbia River

See Douglas County

Walla Walla

Big Springs Branch

Mendel et al. (2005)

Walla Walla

Blue Creek

Mendel et al. (2002)

Walla Walla

Coppei Creek (mainstem)

Mendel et al. (1999, 2000, 2001, 2004, 2005)

Walla Walla

Cottonwood Creek

Pearman (1977)

Walla Walla

Doan Creek

Mendel et al. (2002)

Walla Walla

Dry Creek

Mendel et al. (2003, 2004, 2005)

Walla Walla

Dry Creek (middle)

Mendel et al. (2000, 2001)

Walla Walla

East Little Walla Walla River

Mendel et al. (2001, 2003, 2004, 2005)

Walla Walla

Fort Walla Walla

USNM 134933 (Bendire, 1881); USNM 35265 (Bendire, 1881); USNM 37178
(Bendire, 1881)

Walla Walla

Garrison Creek

USNM 30322 (Bendire, 1881); Mendel et al. (2001, 2002, 2004)

Walla Walla

Little Walla Walla River

Pearman (1977)

Walla Walla

Mill Creek

Knecht (1976); Mendel et al. (2001, 2002)

Walla Walla

Mill Creek (Bennington Diversion)

Mendel et al. (2003, 2004, 2005)

Walla Walla

Pine Creek

Mendel et al. (2002)

Walla Walla

Russell Creek

Mendel et al. (2001, 2002)

Walla Walla

Snake River

Dawley (1996)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Franklin county

Walla Walla

Snake River (Lower Monumental Reservoir)

See Columbia county

Walla Walla

Titus Creek

Mendel et al. (2001, 2002, 2003, 2004, 2005)

Walla Walla

Touchet River

Schultz & DeLacy (1935, 1936)

Walla Walla

Touchet River (Lower)

Mendel et al. (1999, 2000)

Walla Walla

Touchet River (Mainstem)

Michaelis (1972)

Walla Walla

Touchet River @ Prescott, WA

UMMZ 56529 (Dive & Hatt, 1922)

Walla Walla

Walla Walla River

Jackson (1975); Mendel et al. (2000, 2001, 2002, 2003, 2004, 2005)

Walla Walla

Walla Walla River (lower)

Mendel et al. (1999)

Walla Walla

Walla Walla River (upper)

Mendel et al. (1999)

Walla Walla

Walla Walla River @ Wallula, WA

SU 5875 (Thoburn, date unknown); Gilbert & Evermann (1895)

Walla Walla

West Little Walla Walla River

Mendel et al. (2001, 2002, 2003, 2004, 2005)

Walla Walla

Yellowhawk Creek

Pearman (1977); Mendel et al. (2001, 2002, 2003, 2004)

Walla Walla

Touchet River @ Harvey-Shaw Road

UW 017796 (McPhail, 1964)

Walla Walla

Walla Walla River (tributary)

UW 019704 (Wadley & Hagen, 1967)

Whitman

Cache Creek

Lawlor (2001); Scholz (2003)

Whitman

Cache Creek @ RM 4.2

Lawlor (2001); Scholz (2003)

Whitman

Cottonwood Creek

Lawlor (2001); Fox (2005)

Whitman

Cottonwood Creek @ Cherry Creek

Scholz (2007)

Whitman

Cottonwood Creek @ Pine City Road

Scholz (2007)

Whitman

Cottonwood Creek @ Pleasant Valley Creek

Scholz (2007)

Whitman

Cottonwood Creek @ RKM 2.2

Scholz (2002)

Whitman

Cottonwood Creek @ RKM 4.3

Porter (2006)
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Distribution of redside shiner in eastern Washington. (Page 9 of 12.)

County

Location

Reference

Whitman

Cottonwood Creek @ RKM 5.7

Scholz (2003)

Whitman

Cottonwood Creek @ RKM 9.9

Scholz (2003)

Whitman

Imbler Creek @ RKM 0.0

Porter (2006)

Whitman

Imbler Creek @ RKM 0.1

Porter (2006)

Whitman

Palouse River

UW 019702 (Wadley & Hagen, 1967)

Whitman

Palouse River 2 mi above Colfax, WA

Schultz & DeLacy (1935, 1936)

Whitman

Palouse River between Lancaster & Edicott, WA

UMMZ 98704 (Schultz & Bowers, 1932); UW 002417 (Schultz & Bowers, 1932)

Whitman

Palouse River @ Colfax, WA (South Fork)

UMMZ 179445 (Bailey, 1955)

Whitman

Palouse River @ Hooper, WA

UMMZ 95035 (Schultz & Erkilla, 1932); UW 001993 (Schultz & Erkilla, 1932);
Schultz & DeLacy (1935, 1936); Mongillo & Hallock (1995); UW 041285
(Munn, 1996); UW 041287 (Munn, 1996)

Whitman

Pine Creek @ Malden, WA

Schultz & DeLacy (1935, 1936)

Whitman

Palouse River @ Palouse, WA

UW 002442 (Schultz & Bowers, 1932); USNM 104715 (Schultz & Bowers,
1932); Schultz & DeLacy (1935, 1936); Schultz & DeLacy (1935, 1936);
Mongillo & Hallock (1995)

Whitman

Palouse River @ RKM 6.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 78.2

Maughan et al. (1980)

Whitman

Palouse River @ RKM 78.2

Scholz (2003)

Whitman

Palouse River @ RKM 97.8

Maughan et al. (1980)

Whitman

Palouse River @ RKM 97.8

Scholz (2003)

Whitman

Palouse River @ RKM 105.4

Scholz (2003)

Whitman

Palouse River @ RKM 119.0

Schultz & DeLacy (1935, 1936)

Whitman

Palouse River @ RKM 132.4

Van Linden (1986)

Whitman

Palouse River @ RKM 136.0

Van Linden (1986)

Whitman

Palouse River @ RKM 155.5

Maughan et al. (1980)

Whitman

Palouse River @ RKM 155.5

Munn (1993)

Whitman

Palouse River (tributary)

UW 002000 (Schultz & Erkilla, 1932)

Whitman

Palouse River (South Fork)

UMMA 95042 (Schultz & Erkilla, 1932); UMMZ 98711 (Schultz & Bowers, 1932);
UMMZ 98712(Schultz & Bowers, 1932); UW 001983 (Schultz & Bowers, 1932);
UW 002423 (Schultz & Bowers, 1932); UW 002429 (Schultz & Bowers, 1932)

Whitman

Palouse River (South Fork) 2 mi above Pullman, WA

UMMZ 95052 (Schultz & Erkilla, 1932)

Whitman

Palouse River (South Fork) @ Pullman, WA

Mongillo & Hallock (1995)

Whitman

Palouse River (South Fork) @ RKM 23.4

Schultz & DeLacy (1935, 1936)

Whitman

Palouse River (South Fork) @ RKM 24.9

Schultz & DeLacy (1935, 1936)

Whitman

Palouse River @ WA/ ID state line

UMMZ 157023 (Simpson, 1948)

Whitman

Paradise Creek

Rabe et al. (1993)

Whitman

Pine Creek

McPhail (1964); UW 041659 (Munn, 1993); UW 041723 (Munn, 1996);
Scholz (2003)

Whitman

Pine Creek below N. Pine Creek

UW 017744 (McPhail, 1964)

Whitman

Pine Creek @ Malden, WA

UMMZ 98695 (Schultz & Bowers, 1932); UW 002408 (Schultz & Bowers,
1932); Schultz & DeLacy (1935, 1936); Mongillo & Hallock (1995)

Whitman

Pine Creek NW Pine City, WA

UW 017595 (McPhail & Lindsey, 1964)

Whitman

Pine Creek @ RKM 5.0

Scholz (2003)

Whitman

Pine Creek @ RKM 8.3

McPhail (1964); Scholz (2003)

Whitman

Pine Creek @ RKM 11.7

Scholz (2003)

Whitman

Pine Creek @ RKM 17.7

Schultz & DeLacy (1935, 1936)
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Distribution of redside shiner in eastern Washington. (Page 10 of 12.)

County

Location

Reference

Whitman

Pine Creek @ RKM 20.5

Scholz (2003)

Whitman

Pine Creek @ RKM 24.5

Lawlor (2001)

Whitman

Pine Creek @ RKM 39.9

Scholz (2003)

Whitman

Pine Creek @ RKM 41.9

Scholz (2003)

Whitman

Pine Creek @ RKM 48.6

Scholz (2003)

Whitman

Pine Creek @ RKM 57.9

Scholz (2003)

Whitman

Pine Creek @ RKM 65.3

Scholz (2003)

Whitman

Pine Creek @ RKM 72.3

Scholz (2003)

Whitman

Pine Creek @ RKM 82.4

Scholz (2003)

Whitman

Pleasant Valley Creek @ RKM 4.1

Scholz (2003)

Whitman

Rebel Flat Creek @ RKM 0.4

Scholz (2003)

Whitman

Rock Creek

Porter (2006); Maughan et al. (1980)

Whitman

Rock Creek @ Hwy 22

McLellan (2000)

Whitman

Rock Creek @ Hwy 23

Scholz (2005)

Whitman

Rock Creek @ RKM 1.3

Scholz (2003)

Whitman

Rock Creek @ RKM 5.8

Scholz (2001)

Whitman

Rock Creek @ RKM 6.2

Scholz (2001)

Whitman

Rock Creek @ RKM 7.5

Scholz (2001)

Whitman

Rock Creek @ RKM 8.5

Porter (2006)

Whitman

Rock Creek @ RKM 9.5

Scholz (2001)

Whitman

Rock Creek @ RKM 10

Porter (2006)

Whitman

Rock Creek @ RKM 11.1

Porter (2006)

Whitman

Rock Creek @ RKM 11.8

Porter (2006)

Whitman

Rock Creek @ RKM 14.1

Porter (2006)

Whitman

Rock Creek @ RKM 14.5

Porter (2006)

Whitman

Rock Creek @ RKM 16.2

Porter (2006)

Whitman

Rock Creek @ RKM 18.4

Porter (2006)

Whitman

Rock Creek @ RKM 19.6

Porter (2006)

Whitman

Rock Creek @ RKM 19.8

Porter (2006)

Whitman

Rock Creek @ RKM 21.2

Porter (2006)

Whitman

Rock Creek @ RKM 21.4

Porter (2006)

Whitman

Rock Creek @ RKM 26.3

Porter (2006)

Whitman

Rock Creek @ RKM 27.9

Scholz (2002); Porter (2006)

Whitman

Rock Creek @ RKM 28.0

Porter (2006)

Whitman

Rock Creek @ RKM 31.4

Porter (2006)

Whitman

Rock Creek @ RKM 31.8

Porter (2006)

Whitman

Rock Creek @ RKM 32.6

Porter (2006)

Whitman

Rock Creek @ RKM 33.8

Porter (2006)

Whitman

Rock Creek @ RKM 34.2

Porter (2006)

Whitman

Rock Creek @ RKM 34.5

Porter (2006)

Whitman

Rock Creek @ RKM 37.1

Porter (2006)

Whitman

Rock Creek @ RKM 37.3

Porter (2006)

Whitman

Rock Creek @ RKM 37.9

Porter (2006)

Whitman

Rock Creek @ RKM 39.1

Porter (2006)
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Distribution of redside shiner in eastern Washington. (Page 11 of 12.)

County

Location

Reference

Whitman

Rock Creek @ RKM 39.8

McPhail (1964); Scholz (2003)

Whitman

Rock Creek @ RKM 40.1

Porter (2006)

Whitman

Rock Creek @ RKM 42.7

Porter (2006)

Whitman

Rock Creek @ RKM 45.3

Porter (2006)

Whitman

Rock Lake

McLellan (2000)

Whitman

Smoke (Union Flat) Creek

Schultz & DeLacy (1935, 1936); UMMZ 98718 (Schultz & Bowers, 1932); UW
002435 (Schultz & Bowers, 1932)

Whitman

Snake River (Little Goose Reservoir)

See Asotin county

Whitman

Snake River (Lower Granite Reservoir)

See Columbia county

Whitman

Snake River (Lower Monumental Reservoir)

See Columbia county

Whitman

Thorn Creek

Lawlor (2001); Scholz (2003)

Whitman

Thorn Creek @ RKM 5.9

Lawlor (2001)

Whitman

Thorn Creek @ RKM 5.9

Scholz (2003)

Whitman

Union Flat Creek

Havens (1996); Havens (1996); Havens (1997)

Whitman

Union Flat Creek @ RKM 0.8

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 8.8

Havens (1996, 1997); Maughan et al. (1980); Scholz (2003)

Whitman

Union Flat Creek @ RKM 18.1

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 19.3

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 20.03

Scholz (2003)

Whitman

Union Flat Creek @ RKM 24.3

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 30.3

Schultz & DeLacy (1935, 1936); Maughan et al. (1980); Havens (1996)

Whitman

Union Flat Creek @ RKM 33.6

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 36.7

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 40.0

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 41.0

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 42.6

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 44.5

Havens (1996)

Whitman

Union Flat Creek @ RKM 48.3

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 52.7

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 55.1

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 57.5

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 61.6

Havens (1996)

Whitman

Union Flat Creek @ RKM 62.6

Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 62.9

Kittle & Lavender (1986)

Whitman

Union Flat Creek @ RKM 64.1

Kittle & Lavender (1986); Havens (1996, 1997)

Whitman

Union Flat Creek @ RKM 66.2

Duff et al. (1978); Havens (1996, 1997)

Whitman

Unknown

SU 2576 (Gilbert et al., 1893)

Whitman

Unknown

SU 3911 (Snyder, date unknown)

Whitman

Unknown

SU 4172 (Snyder, date unknown)

Whitman

Willow Creek @ RKM 2.2

Scholz (2003)

Yakima

Ahtanum Creek

UMMZ 92225 (Schultz & DeLacy, 1931)

Yakima

Columbia River (Priest Rapids Reservoir)

See Grant county

Yakima

Dry Creek

UW 029590 (Merritt et al., 1994)

Table 10.33 continued on next page
A. T. Scholz

751

Chapter 10

Table 10.33 concluded

Distribution of redside shiner in eastern Washington. (Page 12 of 12.)

County

Location

Reference

Yakima

I-82 Pond #5

Divens et al. (2004)

Yakima

Naches River

Schultz & DeLacy (1935, 1936)

Yakima

Naches River @ 5 mi. above Naches, WA

UW 002520 (Schultz & Bowers, 1932)

Yakima

Naches River @ Eschbach’s Park, WA

UW 004212 (Meigs, 1935)

Yakima

Naches River @ HWY 410 @ RKM 13

UW 017798 (McPhail, 1964)

Yakima

Naches River @ Naches City, WA

UW 004236 (Meigs, 1935)

Yakima

Naches River @ North Yakima, WA

Gilbert & Evermann (1895)

Yakima

Naches River @ RKM 0.1

UW 020413 (Patten, 1962)

Yakima

Selah Naches Ditch

UW 005423 (Collector unknown, 1937)

Yakima

Unknown

SU 2061 (Gilbert & Jenkins, 1893)

Yakima

Wenas Lake

Anderson (1991)

Yakima

Yakima River

Schultz & DeLacy (1935, 1936); UW 014584 (Patten, 1958); UW 015521
(Patten, 1958); UW 015914 (Patten, 1958); UW 015400 (USFWS, 1959); UW
015428 (USFWS, 1959); Cummins et al. (2001); USNM 372332 (EPA, 2002)

Yakima

Yakima River (@ Sunnyside Dam)

Karp et al. (2002)

Yakima

Yakima River @ RKM 72

Patten et al. (1970)

Yakima

Yakima River @ RKM 89

Patten et al. (1970)

Yakima

Yakima River @ RKM 97

Patten et al. (1970)

Yakima

Yakima River @ RKM 105

Patten et al. (1970)

Yakima

Yakima River @ RKM 113

Patten et al. (1970)

Yakima

Yakima River @ RKM 120

Patten et al. (1970)

Yakima

Yakima River @ RKM 129

Patten et al. (1970)

Yakima

Yakima River @ RKM 137

Patten et al. (1970)

Yakima

Yakima River @ RKM 145

Patten et al. (1970)

Yakima

Yakima River @ RKM 153

Patten et al. (1970)

Yakima

Yakima River @ RKM 161

Patten et al. (1970)

Yakima

Yakima River @ Zillah, WA

UW 001838 (Royal, 1930)

Idaho

Latah (Hangman) Creek, ID

CDL Tribe (1993)

Idaho

Latah (Hangman) Creek @ RKM 107.8

Laumeyer & Maughan (1973); CDL Tribe (1993)

Idaho

Latah (Hangman) Creek @ RKM 119.3

Laumeyer & Maughan (1973); USNM 00035247 (Bendire, date unknown);
USNM 0035269 (Bendire, date unknown)

Idaho

Pend Oreille Lake, ID

UMMZ 164857 (Thorton, 1951)

Idaho

Union Flat Creek, ID

Havens (1997); IDFG (1992)

Montana

Flathead lake, MT

Gilbert & Evermann (1895)

Oregon

Grant Ronde River @ LaGrande, OR.

Gilbert & Evermann (1895)

BC

Columbia River, BC

Hildebrand (1991)

BC

Kootenay Lake, BC

Dymond (1936)

BC

Okanogan Lake, BC

Schultz & DeLacy (1935, 1936); Clemens et al. (1939); Schultz & DeLacy (1935, 1936)

BC

Okanogan River @ McIntyre Dam, BC

Long (2002); Fisher et al. (2003)

BC

Okanogan River in Oxbows near Vaseaux Lake, BC

Long (2002)

BC

Pend Oreille River, BC

BC Hydro (1991)
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through the Columbia Basin National Wildlife Refuge (Starkey
1972). In upper Crab Creek, Lincoln County, redside shiner were
found at 8 of 9 stations sampled in the mainstem, 2 of 2 stations
sampled in Bluestem Creek, 0 of 5 stations sampled on Coal Creek,
0 of 1 stations sampled on Hampton Creek, 2 of 2 stations sampled
on Lords Creek, 3 of 4 stations sampled on Rock Creek, 0 of 2 stations sampled of on Sheep Creek, and 2 of 2 stations sampled on
Wilson Creek (Evermann and Nicholas 1909, Schultz and DeLacy
1935 / 1936; Scholz 2002, 2003).
Redside shiners were reported in the Wenatchee River,
Wenatchee Lake, and Lake Chelan in Chelan County. There were
also records of them occurring in the Okanogan and Similkameen
rivers in Okanogan County. In the Sanpoil River, Ferry County, 70
redside shiner were among 1,787 fish captured in a migration trap
in 1997 (LeCaire 1998).
In the Spokane River, redside shiner occurred in all the mainstem reservoirs. Thirty six redside shiner, 41–140 mm TL, were collected among 29,976 total fish sampled in the Spokane River Arm
of Lake Roosevelt (McLellan et al. 1998, 2001a, 2001b; McLellan
and Scholz 2003). In Little Falls Reservoir, redside shiner, 43–141
mm TL, comprised 954 of 8,279 total fish sampled (11.5%) in 1992
(Heaton 1992). In Little Falls Reservoir, redside shiner, 76–188 mm
TL, comprised 47 of 329 total fish sampled (14.1%) in 2003 (Scholz
2004). Horton (1992) estimated the population (±95% CI) of redside shiner in Little Falls Reservoir at 83,250 (62,640–88,404).
In Long Lake Reservoir, 12 redside shiner were among 9,275 total
fish collected by Bennett and Hatch (1992). No redside shiner were
collected among 5,015 total fish surveyed by Osborne et al. (2003b). In
Nine Mile Reservoir, 125 redside shiner, 47–132 mm TL, were among
1,290 fish captured (9.7%) in 2002 (McLellan 2003). In a free flowing
segment of the Spokane River between T. J. Meenach Bridge and the
Monroe Street Dam in Spokane, Washington, 5 redside shiner, 88–112
mm TL, were collected among 899 total fish collected in 2002 and 2003
(McLellan 2003, 2004). In a free flowing segment of the Spokane River
below Post Falls Dam, Idaho (RKM 153–163), Bennett and Underwood
(1988) found 27 redside shiner among 2,335 total fish encountered.
Redside shiner are present in Chamokane and Little Chamokane
creeks, tributaries that join the Spokane River in Stevens County
(Barber et al. 1988; Scholz et al. 1988; Heaton 1992; Crossley 2001;
Butler and Crossley 2003).
Redside shiner (n = 110 of 1,393 total fish 7.9%) were also found
in 7 of 21 reaches sampled in the Little Spokane River, and many
of its tributaries in Spokane and Pend Oreille counties. Redside
shiner were found in 3 of 11 reaches of Beaver Creek (n = 34 of 748
total fish, 4.5%), 9 of 21 reaches in Deadman Creek (n = 1,191 of
4,484 total fish, 26.6%), 20 of 28 reaches in Dragoon Creek (n = 672
of 4,258 total fish, 15.0%), 12 of 13 reaches in West Branch Dragoon
Creek (n = 591 of 2,197 total fish, 26.9%), 9 of 11 reaches in Little
Deep Creek (n = 342 of 1,726 total fish, 19.8%), 1 of 6 reaches in
Little Deep Creek (North Fork) (n = 23 of 382, total fish sampled,
8.0%), and 1 of 9 reaches in Little Deep Creek (South Fork) (n = 5
of 230, 0.9%) (McLellan 2002, 2003, 2004). These redside shiner all
ranged from 22–145 mm TL. In Chain Lake, in the Little Spokane
Drainage, redside shiner, 155–173 mm TL, comprised 3 of 51 fish
caught by Polacek and Baldwin (1993).
Presence of redside shiner, 26–139 mm TL, was recorded at 13
of 16 sites sampled in the Latah Creek mainstem (n = 432 of 1,278
total fish, 33.8%) (Lee 2005). Redside shiner was also present in the
following tributaries of Latah Creek: 1 of 8 sites in California Creek

(n = 211, 34–122 mm TL, of 968 total fish sampled, 21.8%), 2 of 2 sites
in Cove Creek (n = 14, 52–130 mm TL, of 59 total fish, 23.7%), 1 of 1
sites sampled in Mica Creek (n = 1 of 12, 8.3%), 5 of 6 sites in Rock
Creek (n = 267, 36–165 mm TL, of 1,131 total fish, 23.6%), and 2 of 2
sites sampled in Stevens Creek (n = 3, 68–70 mm TL, of 34 total fish,
8.8%) (Lee 2005). McLellan (2005) also collected 139 redside shiner
among 909 total fish sampled (15.2%) in California Creek and 76
redside shiner among 485 total fish sampled (15.6%) in Rock Creek.
Redside shiner were absent in Indian, Marshall, and Rattler’s Run
creeks, in the Latah Creek Drainage (Lee 2005).
Redside shiners have been reported in the Colville and Kettle
rivers. In the Pend Oreille mainstem reservoir they are present but
not very abundant. In Seven Mile Reservoir, 9 redside shiner, 115–
140 mm TL, were among 316 total fish captured in 1987 (BC Hydro
1991). In Boundary Reservoir, 281 redside shiner, 43–180 mm TL,
were among 1,930 total fish captured (10.4%) in 1999 and 2000
(McLellan 2000, 2001). In Box Canyon Reservoir, 15 redside shiner
were among 52,552 total fish captured (less than 0.1%) in 1987–1990
(Ashe and Scholz 1992). Bennett and Liter (1991) also found that
redside shiner relative abundance was low, 0.3% in a sample of
21,213 fish collected from 1988 and 1990 in Box Canyon Reservoir.
In 2004, 24 redside shiner, 57–170 mm TL, were among 15,525 total
fish recovered (0.2%) in a reservoir wide survey of Box Canyon
(Divens and Osborne 2007).
In contrast to their limited distribution in the mainstem reservoirs in the Pend Oreille, they are abundant in lakes in Pend Oreille
County. For example, at Bead Lake, 1,183 redside shiner 30–120 mm
TL, were among 5,941 total fish captured (19.9%) in 2004 (Radar
2006, Radar et al. 2006), and at Sullivan Lake, 2,301 redside shiner,
12–105 mm TL, was among 3,200 total fish sampled (70.2%) in 2003
(Nine 2005; Nine and Scholz 2005).
In the Palouse River, redside shiner occurred at 8 of 16 sites sampled on the mainstem between RKM 6.5 and 155.5 (Schultz and DeLacy
1935/1936; Maughan et al. 1980; Van Linden 1986; Scholz 2003). They
were also widely distributed in tributaries of the Palouse River including Cow Creek in Adams County (Lines 1982; Scholz 1988) Union Flat,
Rebel Flat, and Rock creeks in Whitman County. Redside shiner were
found at 21 of 31 sites sampled in Union Flat Creek, and 10 of 17 sites on
Cow Creek and 5 of 15 sites in Thorn Creek (Havens 1996, 1997). Cow
Creek and Thorn creeks are headwater tributaries of Union Flat Creek.
Rebel Flat Creek also harbored redside shiner (Scholz 2003).
Redside shiner occurred at 25 of 38 sites sampled in Rock Creek
(Porter 2006). A total of 5,418 fish were captured in the Rock Creek
mainstem, including 1,102 (20.3%) redside shiner (Porter 2006).
Redside shiner occurs in 2 of 2 sites sampled in Imbler Creek,
where 310 redside shiner (28.4%) were among 1,093 total fish sampled (Porter 2006). Redside shiner were found at 21 of 31 sites on
Cottonwood Creek, 1 of 8 sites in Kamiache Creek and 3 of 8 sites
on Pleasant Valley Creek (Fox 2003). Cottonwood Creek is a tributary of Rock Creek and Kamiache and Pleasant Valley creeks are
tributaries of Rock Creek. A total of 2,739 fish were captured in the
Cottonwood Creek drainage including 696 (25.4%) redside shiner
(Fox 2006). Redside shiner occurred at 34 of 43 sites sampled in
Pine Creek, 5 of 8 sites in Thorn Creek, 3 of 5 sites on Cove Creek,
2 of 4 sites on Squaw Creek, 2 of 5 sites in Pine Creek (North Fork),
3 of 4 sites in Spring Valley Creek, 1 of 2 sites on Cabbage Creek, 0
of 1 sites on Kelly Creek, and 0 of 2 sites in Willow Creek (Glover
2004). Pine Creek is a tributary of Rock Creek and Thorn, Cache,
Squaw, Pine, Spring Valley, Cabbage, Kelly, and Willow creeks are
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all tributaries of Pine Creek. A total of 5,571 fish were captured
throughout the Pine Creek drainage including 2,223 redside shiner
(39.9%) (Glover 2004).
At Rock Lake, 106 redside shiner, 42–122 mm TL, were among
4,373 total fish (2.4%) captured in 1999 (McLellan 2000). Also
97 were captured among 567 total fish (17.1%) in the inlet (Rock
Creek) and 3 more captured among 153 total fish (2.1%) captured in
the outlet (Rock Creek) that year (McLellan 2000).
Additionally, redside shiner was reported in the South Fork
Palouse River (Schultz and DeLacy 1935/1936) and Paradise Creek
(Rabe et al. 1993).
In southeastern Washington, redside shiners were present in 3 of
17 reaches sampled in the Walla Walla River (Jackson 1975). Mendel
et al. (2000, 2001, 2002, 2003, 2004, 2005) also reported redside
shiners are routinely sampled in the Walla Walla River. Additionally,
the presence of redside shiner was noted in 6 of 7 sites sampled
of the Touchet River, and 4 of 5 sites sampled in its North Fork, 2
of 2 sites on the South Fork, 1 of 1 sites sampled in the Robinson
Fork, and 2 of 2 sites on the Wolf Fork of the Touchet (Michealis
1972). Pearman (1972) reported that redside shiner were found in
2 of 7 reaches of the Little Walla Walla River, 3 of 9 reaches of the
Yellowhawk Creek, and 0 of 15 reaches of the Cottonwood Creek.
Knecht (1976) found them in 14 of 15 reaches of Mill Creek, a tributary that joins the Walla Walla River, in Walla Walla, Washington.
Additionally, redside shiner have been reported in the following
tributaries of the Walla Walla or Touchet River: Big Springs Branch,
Blue Creek, Coppei Creek, Coppei Creek (South Fork), Doan Creek,
Dry Creek, Garrison Creek, Little Walla Walla River (East), Little
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Walla Walla (West), Mill Creek, Patit Creek, Russel Creek, Titus
Creek, Whetstone Creek, Whiskey Creek, and Yellowhawk Creek
(Mendel 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006).
In the Snake River Basin, redside shiners have been recorded
from the Tucannon and Grande Ronde rivers. Additionally, redside shiner have been reported from a number of lakes in eastern
Washington, in Grant, Ferry, and Okanogan counties (For listing
see Table 10.33).
In Idaho, redside shiner occur in the Kootenai, Pend Oreille,
Spokane/Coeur d’Alene, Palouse, Clearwater, Salmon, Payette,
Boise, Bruneau, Henrey’s Fork and Bear River Basins. In Oregon
it is present in the Willamette, John Day, Umatilla, Walla Walla,
Grand Ronde, Burnt, Malheur, and Owyhee Basins. In Montana,
redside shiner’s native distribution was the Kootenai, Clark Fork,
Flathead drainages, west of the Continental Divide. It was introduced in lakes east of the Continental Divide (upper Missouri
River Basin) probably by fisherman using it illegally for bait
(Brown 1971). In Wyoming the native distribution of redside shiners was in the Snake and Bear River drainages. It was introduced
into the Green River (Colorado Basin) and Yellowstone Lake
(Missouri River Basin) by bait anglers (Baxter and Stone 1995). In
British Columbia, redside shiners occur throughout the Columbia,
Okanogan, Kettle, Pend Oreille and Kootenai drainages.
A closely related species, the Lahontan redside shiner,
Richardsonius egregarius (Girard, 1858) is distributed in the
Lahontan Basin and other isolated desert basins of Nevada and
Colorado (Lee et al. 1980).
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TENCH
Tinca tinca (Linnaeus, 1758)
Primary Identification

Confirming Characteristics

1.

Square caudal fin. (This character is diagnostic).

1.

Pelvic fins origin under anterior origin of dorsal fin.

2.

Bright orange or marigold eye.

2.

Anal fin origin behind posterior insertion of dorsal fin.

3.

Slimy to touch (makes this minnow slippery, like a
greased pig, to handle).

3.

Scales very small, embedded (95–105 in lateral series).

4.

Mouth distinctly oblique.

4.

Lateral line complete and straight.

5.

Large, fleshy maxillary barbel at each corner of mouth.

5.

Color is olive-green to leathery gold (skin looks like
ancient leather).

Figure 10.34 Tench, Silver Lake, Spokane County, WA. Inset shows detail of marigold eyes.

Similar Species
1.

2.

3.

Carp and goldfish: Tench resemble these species
because of its gold to green color, but both carp and
goldfish have long dorsal fins (18–20 rays) and 1st dorsal
and anal fin rays are spinous. Tench have short dorsal
fin (= 12 rays) and 1st dorsal and anal rays are not spiny.
Minnows (Cyprinidae): Tench is the only cyprinid
found in eastern Washington with square tail, all others
are forked. No other minnow has so many scales in
lateral series.
Suckers (Catostomidae): Tench has oblique (upturned)
mouth; suckers have subterminal or inferior mouths
with fleshy lips covered by papillae.

Etymology
Tinca: Latinization of the Old English word for tench.

Pronunciation
Tinca - Tĭn-că
tinca - tin-că

Common Name(s)
Tench (AFS name), Golden tench, green tench, yellow tench, “doctor of fishes” (English name). Refers to the ability of tench slime to
cure other fishes of sores or fungal spots.

Systematic Notes
Originally described from Europe as Cyprinus tinca by Linnaeus
(1758: 321). George Cuvier (188: 418) described it as Tinca vulgaris.
The two names were later placed in synonymy, with Cuvier’s genus
name Tinca retained because the species was distinctive from other
members of Cyprinus. The tench is one of most distinctive members of the Cyprinidae, which has resulted in great stability in its
nomenclature.

tinca: Ibid
A. T. Scholz
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Scientific Synonyms
Cyprinus tinca

Linnaeus (1758: 321), original description.

Tinca vulgaris

Cuvier(1788: 14).

Tinca tinca

Schultz and DeLacy (1935 / 1936: 380); Dyson (1936: 67); Schultz
(1936: 146); Chapman (1942: 12); Carl and Clemens (1948: 75);
Bailey et al. (1960: 17); Bailey et al. (1970: 24); Laumeyer and
Maughan (1973: 68); Scott and Crossman (1973: 519); Moyle
(1976: 209); Wydoski and Whitney (1979: 79; 2003: 141); Lee et
al. (1980: 366); Robins et al. (1980: 26); Simpson and Wallace
(1982: 21); Becker (1983: 417); Sublette et al. (1990: 353).

Tinca tinca (Linnaeus, 1758)

Robins et al (1991: 24); Nelson et al. (2004: 78); Scholz and
McLellan (2009: 85, 2010: 133).

Tinca tinca

Doane (1902: 76).

Distribution and Stock Status
Tench, native to Europe, Eurasia, and eastern Asia, were introduced
to North America by the United States Fish Commission in 1883;
into eastern Washington and north Idaho in 1895–1896. In 1895
they were introduced in several lakes near Spokane, Washington
and into Diamond Lake near Newport, Washington. Local populations became established in eastern Washington, Idaho, Oregon
and southern British Columbia. Groves (1951) reported that
tench were present in Moses Lake, Grant County. Laumeyer and
Maughan (1973) reported it in Latah (Hangman) Creek, Spokane
County. Dymond (1936) reported it was first observed in British
Columbia in Christina Lake in 1915. Tench were brought to Seattle,
Washington by the British government for their exhibit at the
Alaska-Yukon-Pacific Exposition in 1909. Afterwards they were
dumped into a fountain on the University of Washington campus.
Apparently from this source tench became distributed throughout
the Puget Sound region and possibly other locations in the northwest when students took some home with them during summer
vacation. Table 10.34 is a record of the distribution of tench in eastern Washington. Their distribution is shown in Figure 10.35.
In eastern Washington, it is locally abundant in the Pend Oreille
River, Silver Lake (Spokane County), Sprague Lake (Lincoln and
Adams Counties). It is also present in John Day, Priest Rapids,
Wanapum, Rock Island, Rocky Reach, Wells and Grand Coulee
Reservoirs and the Hanford Reach (Columbia River mainstem).
It also occurs in the Kettle, Colville, Spokane and Palouse Basins.
It occurs in many lakes near Spokane, Cheney and Deer Park,
Washington. It occurs in the lower Columbia between the junction of the Willamette and Cowlitz Rivers. In Idaho, tench occur
in the Spokane/Coeur d’Alene and Pend Oreille Basins. In British
Columbia, it has been reported in Osoyoos Lake (Okanogan River
drainage) and Christina Lake (Kettle River drainage).
Tench are present but rare in most of the Columbia mainstem
reservoirs. Their highest abundance is in the area above the Hanford
Reach (Gray and Dauble 1977). For example, Burley and Poe (1994)
caught 0 in 3,082 total fish sampled in Priest Rapids Reservoir, 9
756

in 2,321 total fish sampled in Wanapum Reservoir, 3 in 3,050 total
fish sampled in Rocky Island Reservoir, 8 in 5,118 total fish sampled
in Rocky Reach Reservoir, and 2 in 2,595 total fish sampled from
Wells Reservoir. Likewise, Pfiefer et al. (2001) caught only 1 tench
among 4,044 total fish in Priest Rapids Reservoir and only 8 tench
among 54,069 total fish in Wanapum Reservoir in 1999, using a
combination of electrofishing, gillnetting, seine netting, set lining
and minnow trapping gear. Tench were more abundant in Potter’s
Pond near Rock Island Dam, where Osborne and Peterson (2004)
found they comprised of 7.9% of the relative abundance (45 of 465
total fish). In Chief Joseph (Rufus Woods) Reservoir tench comprised 35 of 7,460 total fish sampled (0.5%) in 1999 (Beeman et al.
2003; Gadomski et al. 2004). In Lake Roosevelt (Grand Coulee
Reservoir), 313 tench, 43–315 mm TL, were among approximately
186,000 fish collected between 1949 and 2005 (See references on
Table 10.34).
Tench are absent in the Snake River Reservoirs. For example,
Bennett et al. (1983) did not observe any tench among 3,869 fish
sampled at Ice Harbor Reservoir, 4,703 fish sampled in Lower
Monumental Reservoir, 40,599 fish sampled at Little Goose
Reservoir or 3,090 fish sampled at Lower Granite Reservoir from
1979–1981. Likewise, sampling at Lower Granite Reservoir between 1985 and 1995, and 2003 to 2004, failed to produce any tench
among 184,212 total fish captured (Bennett and Shrier 1986, 1987;
Bennett et al. 1988, 1989, 1991, 1992, 1993, 1994, 1995, 1997; Bennett
and Seybold 2004, 2005).
Tench are absent from the Yakima River (Patten et al. 1970; Karp
et al. 2002), and they have not been reported from the Wenatchee,
Entiat, or Methow rivers or Lake Chelan. In the Okanogan River
they are present in Lake Osoyoos and in the tailrace of Zosel Dam.
In the Spokane River, in the Spokane River Arm of Lake
Roosevelt, Lincoln and Stevens counties, 13 tench, 261–479 mm TL,
were among 29,976 total fish sampled between 1988 and 2005 (see
references listed on Table 10.34). At Little Falls Reservoir, tench,
115–301 mm TL, comprised 7 of 8,729 total fish (Heaton 1992). At
Long Lake Reservoir, tench accounted for 14 of 9,275 total fish
in 1988 and 1989 (Bennett and Hatch 1991; Hatch 1999). At Long
Lake Reservoir, tench, 398–518 mm TL, comprised 4% of the relative abundance (n = 189 of 5,015 total fish) in 2001 (Osborne et al.
2003b). In Nine Mile Reservoir, 2 tench, 134–364 mm TL, were
among 1,291 total fish sampled in 2002 (McLellan 2003). In Coeur
d’Alene Lake Idaho, 40 tench were among 11,749 fish (0.3%) captured predominantly at the north end of the lake by IDFG in 1990
(Goodnight and Mauser 1981). Rich (1992) also sampled in the
north half of the lake and collected 654 tench among 4,701 total fish
(13.9%). Tench accounted for 789 of 24,247 total fish sampled by
Coeur d’Alene Tribe from 1994–2000. The Tribe sampled predominantly the south end of the lake. In 2001, 68 tench were among
3,891 total fish (1.7%) sampled from throughout Coeur d’Alene
Lake (Scott 2002).
Tench were also widely distributed in the Little Spokane River
system although they were plentiful only in Eloika and Sacheen
lakes, part of a chain of lakes on the West Branch of the Little
Spokane River. Tench, 41–151 mm TL accounted for (0.4%) of the
relative abundance of all fish sampled (present in 2 of 21 reaches)
in the Little Spokane mainstem (n = 6 of 1,393 total fish sampled)
(McLellan 2003). Tench, 19–423 mm TL, comprised 1.0% of the relative abundance (15 of 970 total fish sampled)in the Little Spokane
River (West Branch) and were captured at 3 of 8 sites (McLellan
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2002). Tench comprised 17.5% of the relative abundance (n = 20 of
114 total fish) at Chain Lake in 1993 (Mongillo 1993) but only 1.9 %
of the relative abundance n = 1 of 511 total fish sampled there in 1999
(Peterson and Baldwin 1999). At Eloika Lake, tench accounted for
2.5% of the relative abundance (n = 3 of 119 total fish, 286–381 mm
TL) in 1961 (Spence and Earnest 1951), 9.1% of the relative abundance (n = 29 of 230 total fish, 368–475 mm TL) in 1970 (Zook 1978)
and 30.6% of the relative abundance (n = 277 of 904 total fish, 107–
470 mm TL) in 2000 (Divens et al. 2000a).
In addition to the lakes already named, tench have been reported in 10 lakes in Spokane County: Amber, Bonnie, Clear,
Downs, Fourth of July, Hog Canyon, Medical, Newman, Silver, and
Williams lakes. Of these: Amber and Williams, no longer harbor
tench. The data for the other lakes is shown in Table 10.35.
Tench have been reported in the Colville River, and the Little
Pend Oreille Lake chain comprised of Thomas, Heritage, Gillette,
and Sherry lakes in the Colville River drainage of Pend Oreille and
Stevens counties. McLellan (2003) captured 1 tench, 265 mm TL,
among 157 total fish captured below Meyers Falls on the Colville

River in 2002. McLellan et al. (2005) captured 45 tench, 172–446
mm TL, among 547 total fish below Meyers Falls in 2004. In Loon
Lake, Stevens County, 25 tench were among 1,413 total fish captured in 1985 (Scholz et al. 1988) and 13 were among 1,397 fish captured there in 2005 (McLellan et al. 2006).
Tench occur in the mainstem reservoirs of the Pend Oreille
River. In Boundary Reservoir, 29 tench, 145–480 mm TL, were
among 1,022 fish sampled in 2000 (McLellan et al. 2001). In
Box Canyon Reservoir, 1,647 tench were among 29,313 total fish
sampled (5.6%) in 1990 and 1991 by Bennett and Liter (1991) and
4,533 tench were among 52,552 (8.6%) from 1988–1990 by Ashe
and Scholz (1992). In 2004, 1,051 tench were among 15,525 total fish
(6.7%) sampled there (Osborne and Divens 2007). Additionally,
tench have been reported in Bead, Davis, Fan, Leo, Niles, Sacheen,
Sullivan, and Trout lakes in Pend Oreille County (Nielson 1977;
Duff et al. 1981).
In Bead Lake, one tench, 401 mm TL, was among 5,941 fish
sampled in 2004 (Radar 2006; Radar et al. 2006). In Davis Lake, 29
tench were among 1,009 total fish captured in 2001 (KNRD 2001).
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Table 10.34

Distribution of tench in eastern Washington. Records are listed in alphabetical order by county. Duplicated records for a
given location are arranged by date. (Page 1 of 3.)

County

Location

Collector & Date

Adams

Cow Creek

Jackson (1998b)

Adams

Cow Creek @ RKM 26.2

Scholz (2000); Taylor (2000)

Adams

Cow Creek @ RKM 30.8 (Finnell Lake)

Korth (1991); Jackson (1992)

Adams

Cow Creek @ RKM 35.4 (Cow Lake)

Korth (1991); Jackson (1992)

Adams

Cow Creek @ RKM 36.2

Scholz (2000)

Adams

Cow Creek @ RKM 36.3

Scholz (2003)

Adams

Cow Creek @ RKM 36.6 (Hallin Lake)

Korth (1991); Jackson (1992)

Adams

Cow Creek @ RKM 48.1 (Sprague Lake)

Duff et al. (1977, 1978); Jackson (1981, 1984, 2000); Whalen (1989); Willms
(1989); Willms et al. (1989); Hisata (1999); Taylor (1999, 2000); WDFW FWIN
(2002, 2003, 2004, 2005, 2006, 2007); Schmuck & Petersen (2006); Scholz (2007)

Benton

Columbia River (Hanford Reach)

Gray & Dauble (1977)

Benton

Columbia River @ Umatilla

Schultz & DeLacy (1935, 1936)

Chelan

Chelan River @ mouth

Mullan et al. (1992a)

Chelan

Columbia River (Rock Island Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River (Rocky Reach Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley & Poe (1994); Pfiefer et al. (2001)

Chelan

Columbia River @ Rock Island Dam

Schultz & DeLacy (1935, 1936); UW 003509 (Royal, 1939)

Chelan

Lake Chelan

UW 000502 (Chelan Fish & Game, 1929)

Chelan

Lake Chelan

Schultz & DeLacy (1936)

Douglas

Columbia River (Rocky Reach Reservoir)

See Chelan County

Douglas

Columbia River (Rufus Woods Reservoir)

Beeman et al. (2003); Godomski et al. (2004)

Douglas

Columbia River (Wells Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Douglas

Rock Island Ponds

Osborne & Petersen (2004)

Douglas

Rock Island Ponds (W16 Acre pond)

Jackson (1981)

Douglas

Rock Island Ponds (W50 Acre pond)

Jackson (1987)

Douglas

Washburn Island Ponds

Hisata (1999)

Ferry

Columbia River (Lake Roosevelt)

Gangmark & Fulton (1949); Earnest et al. (1966); Underwood & Shields (1967);
Harper et al. (1981); Peone et al. (1991); Griffith & McDowell (1996); Underwood
et al. (1996); Scholz (1996, 1997, 2007); Chichosz et al. (1997, 1999); McLellan et
al. (1998, 1999, 2001, 2003, 2004, 2005); McLellan & Scholz (2001, 2002, 2003);
Miller (2001, 2006a, 2006b); Spotts et al. (2003); WDFW (2003, 2004, 2005, 2006,
2007); WDFW FWIN (2003, 2004, 2007); Lee et al. (2006)

Ferry

Kettle River below Cascade Falls

McPhail & Carveth (1994); McLellan & Vail (2005)

Grant

Banks Lake

Polack et al. (2003); Waller et al. (2003); WDFW (2003, 2004, 2005, 2006, 2007)

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1975)

Grant

Potholes Reservoir

Hisata (1999)

Kittitas

No records

Lincoln

Fishtrap Lake

Schultz & DeLacy (1935, 1936); Duff et al. (1981); Jackson (1990); Scholz (2003)

Table 10.34 continued on next page
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Table 10.34 continued

Distribution of tench in eastern Washington. (Page 2 of 3.)

County

Location

Collector & Date

Lincoln

Hog Canyon Lake

Duff et al. (1981)

Lincoln

Spokane River (Lake Roosevelt)

Peone et al. (1991); Scholz (1997); McLellan et al. (1998)

Lincoln

Spokane River (Little Falls Reservoir)

Heaton (1992)

Okanogan

Okanogan Lake

Long (2002)

Okanogan

Okanogan River @ Zosel Dam

Fisher (2002)

Okanogan

Tailrace Zosel Dam

Fisher (2002)

Okanogan

Okanogan River above McIntyre Dam

Long (2002)

Okanogan

Washburn Island Ponds

Jackson (1998a)

Pend Oreille

Bead Lake

Rader (2006); Rader et al. (2006)

Pend Oreille

Davis Lake

KNRD (2001, 2002, 2003, 2005)

Pend Oreille

Fan Lake

Jackson (1990); Divens et al. (2002b)

Pend Oreille

Frater Lake

Nielsen (1977); Duff et al. (1997)

Pend Oreille

Horseshoe Lake

McLellan (2005)

Pend Oreille

Leo Lake

Nielsen (1977); Duff et al. (1997)

Pend Oreille

Little Spokane River (W. Branch) @ RKM 19
(Sachean Lake)

Divens et al. (2002c)

Pend Oreille

Little Spokane River (W. Branch) @ RKM 24
(Trout Lake)

Mongillo (1993)

Pend Oreille

Niles Lake

Duff et al. (1981)

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Bennett & Liter (1991); Ashe & Scholz (1992); Skillingstad et al. (1993); McLellan
(2001); Geist et al. (2004); Scholz et al. (2005); Divens & Osborne (2006)

Pend Oreille

Sacheen Lake

Divens et al. (2002c)

Pend Oreille

Sullivan Lake

Nine (2005); Nine & Scholz (2005)

Spokane

Amber Lake

WDFW file data

Spokane

Bonnie Lake

Phillips (2006)

Spokane

California Creek

Scholz (2006, 2007)

Spokane

Clear Lake

Scholz (1997, 2002, 2007); Phillips & Divens (2000); Phillips et al. (2000); Moan
& Scholz (2006)

Spokane

Downs Lake

Scholz (2002); Phillips (2006)

Spokane

Eloika Lake

Zook (1978); Divens et al. (2002a)

Spokane

Fourth of July Lake

Peck (1980)

Spokane

Hog Creek

Scholz (2003)

Spokane

Hog Lake

Jackson (1990)

Spokane

Latah Creek

Lee (2005)

Spokane

Latah (Hangman) Creek

Lee (2005)

Spokane

Latah Creek @ California Creek

Scholz (2005, 2006, 2007)

Spokane

Latah Creek @ North Kentucky Trails Road

Scholz (2005, 2006, 2007)

Spokane

Latah Creek @ RKM 29.4

Lee (2005)

Spokane

Latah Creek @ RKM 68.0

Lee (2005)

Spokane

Latah Creek @ RKM 75.5

Lee (2005)

Spokane

Latah Creek @ RKM 81.5

Lee (2005)

Spokane

Little Spokane River

UW 017746 (Meldrim, 1964); McLellan (2003)

Table 10.34 continued on next page
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Table 10.34 concluded Distribution of tench in eastern Washington. (Page 3 of 3.)
County

Location

Collector & Date

Spokane

Little Spokane River @ RKM 21.4

Hartung & Meier (1980)

Spokane

Little Spokane River @ RKM 65.2 (Chain Lake)

Mongillo (1993); Polack & Baldwin (1999)

Spokane

Little Spokane River (West Branch)

McLellan (2002, 2003, 2004)

Spokane

Little Spokane River (West Branch) @ RKM 8.0

Spence & Earnest (1961); Zook (1978); Divens et al. (2002a)

Spokane

Little Spokane River (West Branch) @ RKM 11.8

Scholz (2000)

Spokane

Marshall Creek

Scholz (2007)

Spokane

Medical Lake

Mires et al. (1981); Knapp (1983); Scholz et al. (1985); Anderson (1987); Geist
et al. (1993); Scholz (2007)

Spokane

Newman Lake

Duff et al. (1995); Fletcher (1982); Scholz et al. (1985); Vail & Peck in Hisata
(1999); Scholz (2001); EWU/ WDFW (2002)

Spokane

Silver Lake

Peck (1991); WWFT (1999); Vail et al. (2001); Scholz (2005, 2006, 2007)

Spokane

Spokane River

Smith & Johnson (1992)

Spokane

Spokane River (Long Lake Reservoir)

Bennett (1989, 1991); Hatch (1991); Bennett & Hatch (1991); Osborne et al. (2003b)

Spokane

Williams Lake

Duff et al. (1981, 1997)

Stevens

Colville River @ Meyers Falls

McLellan (2003, 2005)

Stevens

Gillette Lake

Nielsen (1977); Duff et al. (1997); Vail et al. (2001)

Stevens

Heritage Lake

Nielsen (1977); Duff et al. (1997); Vail et al. (2001)

Stevens

Loon Lake

Nielsen (1977); Scholz et al. (1988); McLellan et al. (2006)

Stevens

Sherry Lake

Nielsen (1977); Duff et al. (1997); Vail et al. (2001)

Stevens

Thomas Lake

Nielsen (1977); Duff et al. (1997); Vail et al. (2001)

Whitman

Pine Creek

UW 017759 (McPhail, 1964); UW 041281 (Munn, 1996)

Whitman

Rock Creek @ RKM 63.7

UW 017689 (McPhail, 1964)

Whitman

Rock Creek @ RKM 63.8

Scholz (2003)

Whitman

Rock Creek @ RKM 75.8

Porter (2006)

Whitman

Rock Creek @ RKM 75.9

Porter (2006)

Whitman

Rock Creek @ RKM 77.0

Porter (2006)

Whitman

Rock Creek @ RKM 77.7

Porter (2006)

Whitman

Rock Lake

McLellan (2000)

Yakima

Columbia River (Priest Rapids Reservoir)

See Grant County

Idaho

Coeur d’Alene Lake, ID

C’DL tribe (1994, 1995, 1996, 1997, 1998, 1999, 2000); Goodnight & Mauser (1980);
Mauser & Horner (1983); Rich (1992); Rieman & Horner (1984); Scott (2002)

BC

Kettle River @ Christina Lake, BC

Dymond (1936)
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Table 10.35

Lakes in Spokane County with tench populations.

Lake

Year
sampled

# tench

total #
of fish

%
tench

TL range
(mm)

Bonnie

200

639

4,857

13.2

68–522

Phillips (2006)

Clear

1998

90

3,165

2.8

250–444

Phillips et al. (2000)

2003

194

1,497

13

66–479

Moan and Scholz (2006)

2004

33

458

7.2

132–350

Scholz (2005)

2005

5

75

6.6

55–239

Scholz (2006)

2006

12

201

5.9

121–384

Scholz (2007)

Downs

2001

751

4,297

17.5

98–476

Phillips (2000)

Medical

1978–1983

427

3,064

15.9

43–585

Scholz et al. (1985)

2006

61

174

35.1

142–238

Scholz (2007)

Newman

2000

13

1,766

0.7

292–352

Osborne et al. (2004)

Silver

1999

845

1,807

46.7

132–430

WDFW (1999)

2002

1,690

4,168

40.5

42–681

Scholz (2003)

2004

23

333

7

346–362

Scholz (2005)

2005

10

166

6.3

165–389

Scholz (2006)

2006

7

135

5.2

136–730

Scholz (2007)

In Sullivan Lake, 6 tench, 56–473 mm TL, were among 3,280 total
fish (0.2%) captured in 2003 (Nine 2005; Nine and Scholz 2005).
In Fan Lake, tench, 80–432 mm TL, accounted for 15.9% of
the relative abundance by number (137 of 826 total fish sampled),
but 61.9% of the total fish biomass (67.4 of 109.4 kg) (Divens et al.
2002b). In Horseshoe Lake, 95 tench, 80–456 mm TL, were among
718 total fish sampled (5.4%) captured in 2000 (McLellan 2005).
In Sacheen Lake, 109 tench, 187–460 mm TL, were among 2,035
total fish captured in 2000 (Divens et al. 2002c). In Trout Lake, one
tench was among 59 total fish (1.7%) captured in 1993 (Mongillio
1997). Horseshoe, Fan, Sacheen, and Trout lakes are a chain of
lakes located on the Little Spokane River (West Branch).
In the Palouse Watershed, tench are present in Finnell, Cow,
Hallin, and Sprague Lake (Adams and Lincoln counties) in the
Cow Creek Drainage, and in Rock Lake (Whitman County) and in
Rock Creek between Rock and Bonnie lakes (Whalen 1989; Willms
1989; Willms et al. 1989; Korth 1991; Jackson 1992; McLellan 2000;
Taylor 2000; Porter 2006). In Rock Lake, two tench, 168–190 mm
TL, were among 4,233 fish sampled in 1999 (McLellan 2000).
Before 1985, Sprague Lake was infested with tench, so WDFW
treated the lake with rotenone in 1985. A few of the tench apparently
survived the rotenone treatment because when follow up sampling
was conducted in 1986, 5 tench were among, 419 fish captured
(1.2%) (Whalen 1989). In 1987, 10 tench were found among 1098 fish
(0.9%) fish, and in 1988, 173 tench were found among 5,086 total
fish (3.5%) (Willms 1989; Willms et al. 1989). In 1998, 190 tench were
among 10,735 total fish (1.8%) sampled (Jackson 2000). In 1999, 126
tench were among 5,449 total fish (2.3%) sampled (Taylor 2000).
In 2003, 23 tench were captured among 2,313 total fish in Sprague
Lake (Schmuck and Peterson 2006). From 2001–2006, WDFW
monitored Sprague Lake as part of their annual Fall Walleye Index
Netting (FWIN) Program. Tench were part of their incidental catch

Table 10.36

References

Number of tench collected at Sprague Lake during
FWIN surveys conducted from 2001–2006.

Year

total #
of tench

total #
of fish

%
tench

tench TL range
(mm)

2001

8

1,986

0.4

438–485

2002

16

588

2.7

434–525

2003

15

1,538

1.0

455–504

2004

4

540

0.7

482–513

2005

8

1,280

0.6

483–503

2006

6

1,567

0.4

452–538

Total

57

7,499

0.8

434–538

data compiled between 2001 and 2006 (Table 10.36). In 2005, one
tench was collected among 98 fish (1%) and in 2006, one tench was
collected among 214 total (0.5%) during electrofishing surveys I
conducted at Sprague Lake (Scholz 2006, 2007).
Tench have been recorded from Banks Lake, Grant County. In
2001, 1 was collected among 2,896 total fish (Woller et al. 2003).
In 2002 and 2003, 3 tench were among 6,117 total fish captured
(Polacek et al. 2003). From 2003 to 2007, 6 tench, 256–358 mm TL,
were among 6,858 total fish captured in Banks Lake (WDFW-FWIN
2004, 2005, 2006, 2007).
Tench also became established in upper Rio Grande Basin
(New Mexico and Colorado), South Platte River (Colorado), and
in the Trinity and Klamath Rivers as well as ponds and reservoirs
near San Jose, Santa Cruz and San Mateo counties, California
(Moyle 1976a; Fuller et al. 1999).
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CHAPTER 11
Family Catostomidae: Suckers

BIOGEOGRAPHY, SYSTEMATICS,
AND EVOLUTION
The Family Catostomidae (suckers) is composed of 14 genera and
about 76 species distributed in freshwaters of China, Siberia, and
North America (Nelson 1984, 1994, 2006; Moyle and Cech 2004).
Of these 13 genera and 75 species occur in North America (Lee et
al. 1980; Burr and Mayden 1992; Harris and Mayden 2001). One
genus and four species are native to eastern Washington: longnose
sucker (Catostomus catostomus), bridgelip sucker (Catostomus
columbianus), largescale sucker (Catostomus macrocheilus) and
mountain sucker (Catostomus platyrhynchus).

Notes on Distribution of Catostomids in Eastern
Washington
Catostomids are among the most abundant fishes inhabiting rivers and streams throughout North America (Moyle and Cech
2004), including the Columbia Basin. For example, suckers comprised 12% of 16,855 fish sampled in five mid-Columbia River reservoirs (Priest Rapids, Wanapum, Rock Island, Rocky Reach, and
Wells reservoirs – Burley and Poe, 1994). Suckers comprised 39%
of 7,460 fish sampled in Chief Joseph (Rufus Woods) Reservoir
(Gadomski et al. 2004), and 22.1% of 300,882 fish sampled in
Grand Coulee (Lake Roosevelt) Reservoir, from 1949 to 2010 (see
reference 5 in Table 5.25—Volume 1, page 272).
Catostomids were also relatively abundant in the principle (2nd
order) tributaries of the Columbia River. For example, suckers
comprised 34% of 48,029 total fish sampled in four reservoirs (Ice
Harbor, Lower Monumental, Little Goose, and Lower Granite) on
the Snake River, Washington (Bennett et al. 1983), 14% of 59,076
total fish sampled on the Yakima River (Patten et al. 1970); 45% of
8,279 total fish sampled in Little Falls Reservoir on the Spokane
764

River (Heaton 1992); 27% of 5,791 total fish sampled on Long Lake
Reservoir on the Spokane River (Osborne et al. 2003); 61% of 1,991
total fish sampled in Nine Mile Reservoir on the Spokane River
(McLellan 2003); 46.8% of 415 total fish sampled in the Spokane
River between Upper Falls Dam and Upriver Dam (O'Connor
and McLellan 2008); 29% of 1,930 total fish sampled in Boundary
Reservoir on the Pend Oreille River (McLellan 2000, 2001); and
8% of 77,037 total fish sampled in Box Canyon Reservoir on the
Pend Oreille River between 1987 and 1991 (Bennett and Liter 1991;
Ashe and Scholz 1992).
Largescale sucker was the dominant catostomid found
throughout the Columbia mainstem and its 2nd order tributaries. Bridgelip sucker also occurred throughout the Columbia
mainstem and its 2nd order tributaries, and were typically more
abundant than largescale sucker in 3rd and 4th order tributaries.
Longnose sucker and mountain sucker had more limited distributions in Washington. Comparative aspects of species distribution
are outlined below.
Sucker distribution in the Columbia mainstem:
1.

Bonneville, the Dalles, John Day, and McNary reservoirs (RKM 306.4–525.4): largescale was dominate
to bridgelip sucker; neither longnose nor mountain
sucker were recorded (Hjort et al. 1981).

2.

Hanford Reach (RKM 525.4–635.4): The Hanford
Reach is the only remaining “free flowing” segment
of the Columbia River in the United States above
Bonneville Dam. Largescale, bridgelip, and mountain suckers comprised respectively 76, 24, and < 1%
of the catostomid relative abundance (Gray and
Dauble 1977). A mountain sucker collected in the
Hanford Reach in 1945 was placed in the University
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of Washington Fish Collection (UW 5265). No longnose sucker were recorded.
3.

4.

middle and upper segments of the river (Patten et
al. 1970). Bridgelip and mountain sucker were not
encountered in the headwater reservoirs. Longnose
sucker were not recorded in the Yakima Basin. Patten
put a mountain sucker caught in the Yakima River in
1957 in the UW Fish Collection (UW 14382).

Mid-Columbia Reservoirs (Priest Rapids, Wanapum,
Rock Island, Rocky Reach, and Wells reservoirs,
RKM 635.4–872.2). Largescale, bridgelip and longnose
sucker comprised respectively 84, 10 and 6% of 2,157
catostomids examined by Burley and Poe (1994). No
mountain sucker were recorded.
Chief Joseph Reservoir (Rufus Woods Lake, RKM
872.2–954.6): Largescale, bridgelip, and longnose
sucker respectively comprised 17, 20, and 63% of
2,417 identified catostomids examined by Gadomski
et al. (2004). No mountain sucker were recorded.
Rufus Woods Reservoir was the only location in the
Columbia mainstem where largescale sucker didn’t
out-number other species.

5.

Grand Coulee Reservoir (Lake Roosevelt RKM 954.6–
1192.0): largescale, bridgelip, and longnose sucker
respectively comprised 53.5, 1.1, and 35.7% of the
66,238 catostomids examined between 1949 and 2010.
Apparently 9.5% of the suckers collected during this
interval were not identified to species. No mountain
sucker were recorded.

6.

Columbia mainstem between international border
and Hugh Keenleyside Dam, British Columbia
(RKM 1192.8–1250.0): Largescale, bridgelip, and longnose sucker respectively comprised 84, 2, and 14%
of the 2,162 catostomids examined by Hildebrand
(1991). No mountain sucker were collected.

4.

Crab Creek: Largescale and bridgelip sucker have
been documented from the Lower Crab Creek Basin
downstream from Potholes Reservoir in western
Grant County (Schultz and DeLacy 1935 / 1936).
Bridgelip sucker was only species reported from the
upper Crab Creek upstream of Moses Lake in eastern
Grant, Lincoln, and western Spokane counties
(Schultz and DeLacy 1935 / 1936; Scholz 2002, 2003).

5.

Mid-Columbia tributaries. Largescale and bridgelip
occur in tributaries (Wenatchee, Entiat, Chelan, and
Methow rivers) entering the Columbia along the
eastern slopes of the Cascade Mountains (Mullan et
al. 1992a; Murdock et al. 1998a, 1998b, 1999; Hisata
1999). Little information was found on relative abundance and distribution of species in these tributaries.
Largescale and longnose sucker were documented
to occur in Lake Chelan (Evermann 1899; Mongillo
and Hallock 1995). A mountain sucker was collected
in the Wenatchee sub-basin (Murdoch et al. 1999). A
longnose sucker was collected in the Methow River
in 1938 and put in the UW Fish Collection (UW 5408)

6.

Okanogan River. Largescale and bridgelip sucker
have been collected in the Okanogan River,
Washington but little information is available about
their relative abundance or distribution. Mountain
sucker have been reported from the Okanogan River
Basin, British Columbia (Carl et al. 1967) but not in
Washington. No records documenting the presence
of longnose sucker in the Okanogan Basin were
found.

7.

Sanpoil River. Largescale and bridgelip suckers were
captured during electrofishing surveys at the mouth
of the Sanpoil River (Miller 2006a, 2006b, 2006c).
Stroud et al. (2010a, 2010b) caught 191 suckers among
13,917 total fish in the Sanpoil Arm of Lake Roosevelt
in 2009 and 2010, comprised of 88% largescale sucker
(n = 169), and 7% bridgelip sucker (n = 13) and 5%
longnose sucker (n = 10).

8.

Spokane River. Distribution of largescale, bridgelip,
and longnose sucker are recorded on Table 10.1.
No mountain sucker have been reported from the
Spokane Basin.

9.

Colville River: Largescale and bridgelip sucker
respectively comprised 95 and 5% of 202 catostomids collected at RKM 8 in the plunge pool below
Meyers Falls (McLellan 2003b; McLellan et al. 2005).
McLellan and Scholz (2001, 2002, 2003) collected
largescale, bridgelip, and longnose sucker in the

Sucker distribution in the principle 2nd order tributaries:
1.

Walla Walla River: Presence of largescale and bridgelip sucker were documented in the Walla Walla River
(Michaelis 1972; Jackson 1975; Knecht 1976; Pearman
1977; Mendel et al. 1999, 2000, 2002, 2003, 2004,
2005). No longnose or mountain sucker have been
recorded from the Walla Walla sub-basin.

2.

Snake River (Ice Harbor, Lower Monumental,
Little Goose, and Lower Granite reservoirs, Snake
RKM 15.5–284): Largescale and bridgelip suckers
comprised respectively 70 and 30% of 16,252 catostomids examined in the four lower Snake reservoirs
(Bennett et al. 1983). No longnose or mountain
sucker were recorded.

3.

Yakima River: Largescale, bridgelip, and mountain
sucker respectively comprised 65, 35, and < 1% of
5,036 catostomids examined by Patten et al. (1970).
Largescale were abundant in the lower (Benton
County), middle (Yakima County) and upper
(Kittitas County) segments of the Yakima River,
including the headwaters reservoir lakes (Cle Elum,
Kachess, Keechelus) (Mongillo and Faulconer 1980,
1982). Bridgelip and mountain sucker abundance
were low in the lower segments but higher in the
A. T. Scholz
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Table 11.1

Reach
No.

Distribution of suckers in reaches of the Spokane River.
Percent of Catostomids
Total # of
River segment
catostomids
(RKM)
examined

Location

1

Lake Roosevelt (Spokane arm)¹

2
3
4

6
7
8

Little Falls Reservoir²
Long Lake Reservoir³
Nile Mile Reservoir⁴
Free flowing segment between T.J. Meenach
Bridge and Monroe St. Bridge⁵
Monroe St. Dam to Upriver Dam⁶
Upriver Dam to Post Falls Dam⁷
Post Falls Dam to outlet of Coeur d’Alene Lake⁸

9

Coeur d’Alene Lake⁹

5

Largescale
sucker
(%)

Bridgelip
sucker (%)

Longnose
sucker
(%)

0-47

6,575

93

4

3

47-54
54-93
93-104

3,763
3,030
883

87
95
40

1
2
60

12
3
0

104-118

537

16

84

0

118-128
128-163
163-178

388
282
54

66
56
100

34
0
0

0
44
0

178

731

96

1

3

References: ¹See Table 5.25, page 272; 2Heaton (1992), Scholz (2004); ³Bennet and Hatch (1991); ⁴Kliest (1987), Smith and Johnson (1992); ⁵McLellan (2003,
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lower 0.5 km of the Colville River that is inundated
by Lake Roosevelt. Mountain sucker have not been
observed in the Colville River. No records that described the distribution of catostomids in the Colville
River above Meyers Falls were found.
10. Kettle River: The Kettle River meanders through a
U-shaped valley crossing the international border
three times before joining the Columbia above Kettle
Falls, Washington. Largescale sucker comprised 100%
of catostomids collected between RKM 0-10 by EWU
and 100% of the 58 catostomids collected between
RKM 30-40 below the international border at Laurier,
Washington by McLellan and Vail (2005). McLellan
and Vail (2005) also cited several works that documented the presence of largescale and longnose
sucker throughout much of the Kettle River. Neither
bridgelip nor mountain sucker have been recorded
from the Kettle River sub-basin.
11.

Pend Oreille River: Largescale and longnose sucker
respectively comprised 94 and 6% of 520 catostomids
collected in Boundary Reservoir (McLellan 2000,
2001), and 78 and 22% of 8,917 catostomids collected
in Box Canyon Reservoir (Bennett and Liter 1991;
Ashe and Scholz 1992; Divens and Osborne 2006).
Neither bridgelip nor mountain sucker have been
recorded from the Pend Oreille River sub-basin in
British Columbia, Washington, Idaho, or Montana
(Carl et al. 1957; Brown 1971; Scott and Crossman
1973; Wydoski and Whitney 1979, 2003; Simpson and
Wallace 1982; Holton and Johnson 1996).

Sucker distribution in 3rd and 4th order tributaries:
1.
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Walla Walla River tributaries: Largescale and bridgelip sucker were documented in the Touchet River,
North, South, and Robinson Forks of the Touchet
River, Yellowhawk Creek, Cottonwood Creek, and
Mill Creek (Michaelis 1972; Jackson 1975; Knecht
1976; Pearman 1977; Mendel et al. 1999, 2000, 2001,

2002, 2003, 2004, 2005). Bridgelip sucker were
also recorded in Dry Creek, East and West Little
Walla Walla rivers, Titus Creek, and Coppei Creek.
Mendel et al. (2000) noted that bridgelip sucker
were more abundant than largescale sucker in the
Walla Walla sub-basin. For example, between 2003
and 2005, 100% of 1,032 catostomids captured in a
migration trap monitored by WDFW on the Touchet
River in Dayton, Washington were bridgelip sucker
(Baumgarner et al. 2003, 2004, 2006). No longnose
or mountain sucker were collected in tributaries of
the Walla Walla River.
2.

Snake River tributaries:
• Palouse River: Both largescale and bridgelip
sucker occur throughout the 190 km of in the
Palouse mainstem in Washington. Both species
were found above and below the 60 m (196 ft)
high Palouse Falls at RKM 10 (Schultz and
DeLacy 1935 / 1936; Maughan et al. 1980; Munn
1993; Scholz 2003). Both species were also present in 4th order tributaries: Cow Creek, Union
Flat Creek, Rebel Flat Creek, Rock Creek, and
South Fork Palouse River (Schultz and DeLacy
1935 / 1936; Maughan et al. 1980; Havens 1996,
1997; Glover 2004; Fox 2005; Porter 2006). In
Rock Creek, largescale and bridgelip sucker
respectively comprised 94 and 6% of 220 catostomids collected at 38 sites in the mainstem (Porter
2006). Largescale were collected at 20 sites,
bridgelip at 5 sites. Largescale sucker comprised
100% of all catostomids in Rock (n = 546) and
Bonnie (n = 84) lakes (McLellan 2000; Phillips
2006). Rock and Bonnie lakes are chain lakes
in the Rock Creek drainage. Largescale and
bridgelip sucker respectively comprised < 1 and
99% of 407 catostomids collected in Imbler,
Cottonwood, and Pine Creek, all tributaries
of Rock Creek (Glover 2004; Fox 2005; Porter
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2006). Mountain sucker were documented in
the Palouse mainstem and South Fork Palouse
River (Schultz and DeLacy 1935 / 1936; Maughan
et al. 1980). A specimen of mountain sucker collected in the South Fork 2 miles above Pullman,
Washington by L. P. Schiltz in 1932 was placed
in the UW Fish Collection (UW 1980). Longnose
sucker do not occur in the Palouse Basin.

4.

Crab Creek: Bridgelip sucker was the only species of
catostomid present in Blue, Coal, Lords, Rock, Sheep,
and Wilson creeks, upper Crab Creek sub-basin
(Scholz 2002, 2003).

5.

Mid-Columbia tributaries: Largescale and bridgelip
sucker were uncommon in 3rd and 4th order tributaries of the Wenatchee, Entiat, Chelan, and Methow
rivers (Mullan et al. 1992a; Murdoch 1998a, 1998b,
1999). Bridgelip sucker were occasionally collected
in traps maintained by WDFW to count salmon at
the mouths of some tributaries (e.g., Chiwawa River,
tributary of the Wenatchee River) or recorded as incidental bycatch during backpack electrofishing surveys to monitor salmon production in some tributaries. A mountain sucker was collected in the Chiwawa
River in 1996 (Murdoch et al. 1999). However, little
is known about the relative abundance, distribution,
or stock status of catostomids throughout the midColumbia region.

6.

Okanogan River tributaries: Largescale and bridgelip
sucker are present in the Similkameen River and
Omak Creek (Carl et al. 1967; Fisher 2003). Several
specimens of mountain sucker were collected in the
Similkameen River in British Columbia (Carl et al.
1967), but none have been reported in Washington
from the Similkameen.

7.

Sanpoil River tributaries: Largescale and bridgelip
sucker were captured in a migration trap monitored by
the Colville Tribe on the South Fork Sanpoil River (S.
Sears, Colville Confederated Tribes, Fish and Wildlife
Department, Inchelium, Washington, pers. comm.)
Both species were also collected during backpack
electrofishing surveys in several other tributaries of the
Sanpoil River but abundance was low (Sears, Ibid). No
mountain sucker or longnose sucker were found.

8.

Spokane River tributaries:

• Tucannon River: Largescale and bridgelip sucker
occurred in the Tucannon River (Schultz and
DeLacy 1935 / 1936; D. W. Kelly Associates 1982). A
mountain sucker was collected in the Tucannon
River at Margeno, Washington by J. D. McPhail in
1964 and placed in the University of Washington
Fish Collection (UW 017806). Longnose sucker
do not occur in the Tucannon.
• Grande Ronde River: Largescale, bridgelip, and
mountain sucker occur in the Grande Ronde
River in Asotin County, Washington. The Grande
Ronde River appears to be a stronghold for
mountain suckers. From 1997 to 1999, mountain
sucker (n = 80) were captured there during electrofishing surveys (A. Sutter, pers. comm. to R. S.
Wydoski, cited by Wydoski and Whitney 2003).
• Small 3rd order drainages of the Palouse River
in southeastern Washington counties. Bridgelip
sucker was the only species documented in
small tributaries of the Palouse River in Asotin
(Ten Mile Creek), Garfield (Deadman, North
Deadman, South Deadman, and Meadow
creeks), and Whitman (Alkali Flat, Almota,
Penawawa, and Little Penawawa creeks) counties,
Washington (Mendel et al. 2000, 2004a, 2004b).
3.

Yakima River tributaries. Largescale and bridgelip
sucker occur in tributaries of the Yakima River:
• Ahtanum, Cowiche, Dry, Naches, Tieton,
Toppenish, Wide Hollow, and Wenas creeks in
Yakima County. Two mountain suckers were collected from the Naches River, Yakima County, in
1932 and 1937 and put in the UW Fish Collection
(UW 2514 and UW 5419).

• Little Chamokane Creek (Joins Spokane River
at RKM 51): Largescale, bridgelip, and longnose sucker were documented below Little
Chamokane Falls (Heaton 1992; Crossley 2001,
2002) Bridgelip sucker predominated. No mountain sucker were found.

• Cherry, Coleman, Cooke, Currier, Dry, Gold,
Manustaush, Naneum, Reacer, Robinson, Swauk,
and Taneum, creeks, and Cle Elum, Kachess, and
Teenaway rivers in Kittitas county. Mountain
sucker were collected in five creeks (Cherry,
Cooke, Shea, and two unnamed creeks) near
Ellensburg in Kittitas County (Schultz and
DeLacy 1935 / 1936) and placed in the UW Fish
Collection (UW 388, UW 2046, UW 29561, UW
29562, UW 44979 and UW 4496) between 1929
and 1944.

• Chamokane Creek (RKM 53): Largescale, bridgelip, and longnose sucker were documented below
Chamokane Falls (Barber et al. 1987; Scholz et
al. 1987; Heaton 1992; Butler and Crossley 2004,
2005). No mountain sucker were found. Above
Chamokane Falls bridgelip sucker predominated.
• Little Spokane River: (RKM 90): Largescale and
bridgelip sucker respectively comprised 39 and
61% of 140 catostomids sampled in the Little
Spokane River mainstem (McLellan 2004).
Largescale occurred in 13 and bridgelip in 11 of 21
reaches sampled in the Little Spokane. Largescale

• No longnose sucker have been documented from
the Yakima River to date.

A. T. Scholz
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and bridgelip sucker respectively comprised 1 and
99% of 1,083 catostomids in 22 tributaries (203 total sites) sampled in the Little Spokane drainage
(McLellan 2002, 2003, 2004). Largescale sucker
occurred in one tributary (one site) and bridgelip
occurred in seven tributaries (50 sites). No longnose or mountain suckers were documented in
the Little Spokane drainage.
• Deep / Coulee creeks (RKM 94). No suckers of
any kind were found in 18 reaches of Deep Creek
and 12 reaches of Coulee Creek (McLellan 2005).
• Latah (also called Hangman) Creek (RKM 116):
Largescale and bridgelip sucker respectively comprised 6 and 94% of 395 catostomids collected
in the mainstem of Latah Creek (Lee 2005).
Largescale occurred in 7 and bridgelip occurred
in 16 of 18 reaches sampled in the mainstem.
Largescale and bridgelip sucker respectively
comprised of 10 and 90% of catostomids sampled
in 10 tributaries (69 sites) of Latah Creek (Lee
2005; McLellan 2005). Largescale sucker occurred at 7 sites in 3 tributaries (California, Rock,
and Stevens creeks) (Lee 2005; McLellan 2005).
Bridgelip sucker occurred at 25 sites in 5 tributaries (California, Cove, Little Hangman, Mica,
and Rock creeks) (Lee 2005; McLellan 2005).
No catostomids were found in Garden Springs,
Indian, Marshall, Rattlers Run, or Spangle creeks
(Lee 2005; McLellan 2005). Two bridgelip sucker
were collected in Marshall Creek in 2005 (Scholz
2006). No longnose sucker or mountain sucker
were documented in the Latah Creek drainage.
9.

1.

Catostomid distribution data for eastern Washington
indicated that suckers were generally more abundant
in U-shaped river valleys, in meandering streams
with low gradient, slow to moderate current velocity and a balance of riffle, run and pool habitats. In
such streams sucker occupied the runs and pools.
Typically, catostomids were most abundant at the
head of a pool rather than the tail. Riffle habitat was
usually avoided by suckers but produced aquatic
insects they preyed on.

2.

Catostomids were generally absent or rare in
V-shaped river valleys with steep gradients, characterized by few pools, and a predominance of falls,
cataracts, and cascades with fast current velocity.

3.

Largescale and longnose suckers are “big river”
fishes. i.e., they thrive in big rivers with slow currents, reservoirs and lakes. They are more numerous
in the Columbia mainstem and large 2nd order tributaries than in 3rd, and 4th, or 5th order tributaries.

4.

In contrast, bridgelip and mountain suckers occupy
riverine habitats with moderate current. Bridgelip
sucker is usually the dominant species in 4th and 5th
order streams.

5.

Bridgelip sucker are absent in 2nd order tributaries
(e.g., Kettle, Pend Oreille, and Kootenai rivers) that
join the Columbia above Kettle Falls. They are also
absent in the portions of these rivers that occur in
British Columbia, Idaho, and Montana.

Colville and Kettle River tributaries: No records that
described the presence / absence or distribution of
catostomids in tributaries of either river were found.

10. Pend Oreille River tributaries: No catostomids were
found during backpack electrofishing in nine tributaries (66 sites) of Boundary Reservoir, Pend Oreille
River (McLellan 2001). Boundary Reservoir tributaries tumble down out of the Selkirk Mountains over
innumerable cascades and falls through narrow, high
gradient, V-shaped valleys to join the Pend Oreille
River. Largescale and longnose sucker rarely entered
tributaries of Box Canyon Reservoir as indicated
by the capture of only six individuals in migration
traps set in 11 tributaries over a three year period
(1998-2000) (Scott 1999; Lockwood et al. 2001). No
bridgelip or mountain sucker were documented anywhere in the Pend Oreille / Clark Fork / Flathead river
systems in British Columbia, Washington, Idaho,
or Montana (Carl et al. 1967; Brown 1971; Scott and
Crossman 2003; Wydoski and Whitney 1979, 2003;
Simpson and Wallace 1982; McLellan 2001; Bennett
and Liter 1991; Ashe and Scholz 1992; Holton and
Johnson 1996; Geist et al. 2004; Scholz et al. 2005;
Divens and Osborne 2006).
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Water stored in Grand Coulee Reservoir (Lake Roosevelt, is
pumped into Banks Lake to provide water to grow crops in the
arid Columbia Plateau. Largescale, bridgelip, and longnose suckers can potentially be encountered throughout the Columbia Basin
Irrigation Project area in Adams, Douglas, Franklin, and Grant
counties. All three species are present in Lake Roosevelt and are
lifted along with irrigation water by huge irrigation pumps into
Banks Lake. From Banks Lake the irrigation water, along with
the fish, are distributed through a network of canals, aqueducts,
drainage waterways, and natural waterways that eventually drain
into Moses Lake and Potholes Reservoir. Below Potholes Reservoir
water flows through numerous seep lakes before rejoining the
Columbia via Lower Crab Creek. Crab Creek joins the Columbia
at RKM 657.3 about 7 km below Wanapum Dam. The remainder of
the water passes through Potholes Canal into Scooteney Reservoir
and Eagle Lake in Franklin County. Their outlets drain into the
Columbia River at Ringold, Washington. Largescale and bridgelip sucker are found in numerous ponds, reservoir lakes, natural
lakes, irrigation canals, and streams throughout the four county
area. Longnose sucker occur less frequently. A longnose sucker
was collected at Lind Coulee, Adams county, in an irrigation canal in 1996 and placed in the UW Fish Collection (UW 41258).
Mountain sucker have not been documented from the Columbia
Basin Project area.
Some noteworthy aspects of catostomid distribution in eastern
Washington are:
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6.

Longnose suckers occur east and west of the
Continental Divide throughout Canada and bordering US States. In the Columbia Basin, longnose
sucker is fairly common in the Columbia River and
2nd order tributaries above Chief Joseph Dam, but
rare below it. Longnose sucker were uncommon between Chief Joseph and Priest Rapids dams. I found
no records that verified their presence below Priest
Rapids Dam, although it is possible that high runoff
might displace longnose sucker downstream, so it
would not be surprising to encounter them occasionally in the Lower Columbia River.

7.

The center of mountain sucker distribution was in
the Rocky Mountains of Idaho, Montana, Utah, and
Wyoming. Eastern Washington is at the edge of their
range.

The Family Catostomidae is a member of the Superorder
Ostariophysi and Order Cypriniformes. Primitive (ancestral) traits
shared with other Ostariophysians include the schreckstoff reaction and Weberian Apparatus. The schreckstoff (fright) reaction
refers to the releases of conspecific chemical substances from the
skin when injured, that signals a warning to other members of the
species. The Weberian Apparatus consists of four or five modified
anterior vertebrae, equipped with moveable bony ossicles that connect the swim bladder to the inner ear. This feature is associated
with fishes that have sensitive hearing (see Chapter 10 for more
details). Derived characters in the Cypriniformes that are shared
by both the Cyprinidae (minnows) and Catostomidae include the

A

absence of teeth in the jaws and the presence of pharyngeal teeth
on the fifth gill arches. Catostomids are distinguished from cyprinids by the type of pharyngeal teeth: one comb-like row with 16 or
more teeth in the comb on each arch in catostomids, and one to
three rows with no more than six teeth in any row on each arch in
cyprinids (see Chapter 10 for more details). The pharyngeal teeth
of suckers appear to be distinctive (Figure 11.1). In largescale sucker
the tips of the teeth are straighter and the tops are flat (Figure 11.1d).
In longnose sucker the teeth are curved or bent (Figure 11.1a). In
bridgelip sucker the tips of the teeth are hooked (Figure 11.1b). In
mountain sucker each tooth bears two cusps (Figure 11.1c).
Catostomids have a primitive body plan, with a fusiform body
and a single soft rayed dorsal fin. Their pelvic fins are abdominal,
with both sets of fins attached on the ventral side of the body close
to the mid-line. They are physostomes and have cycloid scales.
These are traits shared by the Cyprinidae (minnows), Salmonidae
(salmon, trout, charr, whitefish, and grayling), and Ictaluridae
(catfish and bullheads). Some species of suckers have an axillary
process at the base of their pelvic fin while others lack this characteristic. Suckers are easily distinguished from salmonids and
Ictalurids because they lack an adipose fin, which both those families possess. Suckers are more difficult to separate from cyprinids.
In eastern Washington Catostomids are differentiated from cyprinids by:
1.

Their inferior mouths surrounded by large fleshy
lips covered in rows of papillae adapted for bottom
feeding. Cyprinids generally have terminal mouths
without fleshy lips of papillae;

B

D

C

Figure 11.1

Comparison of the pharyngeal teeth of (A) longnose, (B) bridgelip, (C) mountain and (D) largescale sucker.
A. T. Scholz
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2.

One long comb-like row of pharyngeal teeth (which
contrast to 1–3 short rows(s) of teeth in cyprinids);

3.

Suckers also possess branching (or accessory) ribs
that make them bonier and more difficult to fillet
than either a cyprinid or salmonid;

4.

Anal fin positioned midway between the dorsal and
caudal fins, close to peduncle (Figure 11.2). In most
cyprinids, the anal fin is positioned closer to the
dorsal fin than the caudal fin. The fourth difference
is a useful character for distinguishing small suckers from minnows. Carp and goldfish are the only
cyprinids in this key that have anal fins in the same
position as catostomids, but the posterior edge of the
first spine on the dorsal and anal fins of both species
is serrated whereas those of suckers are smooth.

Largescale and longnose suckers are relatively large bodied and
adapted to deep slow-moving rivers and lakes. Mountain suckers
and bridgelip suckers are smaller bodied forms adapted to smaller
fast-flowing streams. Species within the Catostomidae are identified by examination of their lower lip. The two sides of the lower lip
are separated along the midline by a cleft. In two species, largescale
sucker and longnose sucker, the cleft either extends all the way to
the mouth or there may be one or two rows of papillae between
the end of the cleft and mouth (completely cleft) (Figure 11.3). In
bridgelip and mountain suckers, multiple rows of papillae (usually at least 3 or 4) separate the cleft from the mouth (incompletely
cleft) (Figure 11.3).
The skull of most suckers is incomplete. Where the parietal and
frontal bones, forming the roof of the skull, come together there
is an opening called the fontanelle (Figure 11.4). In a few species
the bones close completely so there is no fontanelle. For a time the
latter species were placed in the genus Pantosteus, which means
“all bone” (Figure 11.4). Later it was determined that some of the
species classified as Pantosteus had fontanelles that never quite disappeared. Moreover, they shared many other characteristics with
Catostomus, so it was deemed appropriate that the taxon Pantosteus
be reclassified as a subgenus within Catostomus, i.e., Catostomus
(Pantosteus). Largescale and longnose suckers are currently placed
in the genus Catostomus (sub-genus Catostomus), which have an
open fontanelle and mouths adapted for sucking organic debris
and aquatic invertebrates off the bottom in slow currents. In contrast mountain suckers are placed in the genus Catostomus (subgenus Pantosteus), which have, in addition to a closed fontanelle,
specialized morphology (a cartilaginous plate under their lips) that
allows them to scrape periphyton off rocks in fast currents (Smith
1966). Also, since Catostomus (Pantosteus) sp. eat more periphyton
than Catostomus (Catostomus) species, they tend to have longer
gastrointestinal tracts. The swim bladders of species in sub-genus
Pantosteus are 15% smaller than those of sub-genus Catostomus,
another adaptation for living in fast currents because the smaller
swimbladders reduces buoyancy hence, downstream displacement
in water.
Collectively these differences allow suckers to effectively partition resources geographically. Species of sub-genus Catostomus
tend to occupy sluggish mainstem portions of large rivers and
main tributaries and lakes; whereas species of subgenus Pantosteus
tend to occupy fast-flowing upper portions of main tributaries and
770

their smaller effluents. Even where they occur in sympatry, different species partition resources by eating different types of food.
Bridgelip sucker are intermediate in these characters. Bridgelip
sucker were originally classified as the genus Pantosteus because
the earliest specimens encountered had a closed fontanelle. Later,
when more specimens became available for study, it was discovered
that most individuals had either an open or partially closed fontanelle. Bridgelip sucker mouths contain a distinctive cartilaginous
bridge below their lips used for scraping periphyton and insects off
rocks. The length of their digestive tract is also more comparable
to Catostomus (Pantosteus) than Catostomus (Catostomus). They
also tend to be found in fast flowing upper parts of watersheds,
similar to mountain sucker. Their swim bladders are intermediate between those of mountain sucker and largescale or longnose
sucker, allowing them to reduce downstream displacement in fast
flowing habitats. They are functionally equivalent to other members of the subgenus Pantosteus. However, cladistic analysis based
upon morphological traits and genetic similarity has revealed that
bridgelip sucker actually have more traits and genes in common
with largescale and longnose sucker than mountain sucker (Smith
1966, 1992); so bridgelip sucker is usually classified as Catostomus
(Catostomus) columbianus. The adaptations of bridgelip sucker and
mountain sucker to turbulent streams and feeding on periphyton
thus appears to be a case of convergent evolution rather than a case
of underlying genetic relatedness.
Hemoglobin phenotypes of subgenus Pantosteus were unlike
species of subgenus Catostomus, with the exception of bridgelip suckers which were intermediate between the two subgenera
(Koehn 1969).
Cladistic studies of the Catostomidae based on morphological
characters and biochemical (allozyme, mtDNA) genetic data were
conducted by Smith (1966, 1992), Smith and Koehn (1971), Ferris
and Whitt (1978, 1980), Dillinger et al. (1991) McPhail and Taylor
(1999) and Harris and Mayden (2001). The majority of this work
involved discovering the evolutionary relationships of genera and
using this information to group related genera into subfamilies and
tribes.
G. R. Smith (1992), building upon his earlier work (1966) and
that of Smith and Koehn (1971), examined 157 morphological,
biochemical, and life history characters of 64 taxa of catostomids.
Among his findings were:
1.

Ictiobus and Carpoides were sister taxa, which
together with the fossil genus †Amyzon formed the
ancestral Subfamily Ictiobinae.

2.

The subfamily Catostominae, Tribe Catostomini
represented a more recent line of sucker evolution
and was comprised of four genera, Catostomus,
Chasmistes, Deltistes, and Xyrauchen (razorback
sucker). The Catostomini clade was monophyletic
(shared a common ancestor). Xyrauchen was the
basal member of this group.

3.

Catostomus discobolus (bluehead sucker), Catostomus
platyrhynchus (mountain sucker), and Catostomus
plebius (Rio Grande sucker) formed a clad (subgenus
Pantosteus).
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Figure 11.2

Comparison of position of the anal fin relative to the dorsal fin in representative catostomids and cyprinids. (A) chiselmouth, (B) peamouth, (C) northern pikeminnow, (D) redside shiner, (E) longnose sucker, (F) bridgelip sucker
(G) largescale sucker, (H) mountain sucker.
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Figure 11.3

Comparison of sucker mouths. (A) Longnose sucker; (B) Largescale sucker; (C) Bridgelip sucker; (D) Mountain sucker.

A

B

C

D

notch

Figure 11.4

A

C

772

Fronto-parietal fontanelles of (A) longnose sucker and (B) largescale sucker showing the open condition in comparison to
(C) that of bridgelip sucker where the fontanelle is reduced to a narrow slit or (D) is closed by a thin layer of bone.

B

D
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4.

Catostomus catostomus (longnose sucker),
Catostomus macrocheilus (largescale sucker), and
several other Catostomus sp. formed another clade
(Subgenus Catostomus).

The position of bridgelip sucker was not well resolved as its
traits were intermediate between subgenus Pantosteus and subgenus Catostomus, although it was placed in the Catostomus
(Catostomus) clade based on a slightly greater degree of similarities to C. (Catostomus) than C. (Pantosteus). Of the four species
of native to eastern Washington the following data were obtained:
1.

The fontanelle of Catostomus catostomus and
Catostomus macrocheilus was fully open i.e.,
Catostomus (Catostomus) condition. The fontanelle
of Catostomus columbianus was a narrow slit that
was sometimes filled in with a thin layer of bone, i.e.,
intermediate between Catostomus (Catostomus) and
Catostomus (Pantosteus) conditions. The lower lip in
C. macrocheilus was underlain by weakly developed
cartilaginous plate i.e., Catostomus (Catostomus)
condition.

2.

The lower lip was underlain by a strongly developed
cartilaginous plate in Catostomus platyrhynchus i.e.,
Catostomus (Pantosteus) condition. The lower lip was
underlain by a moderately developed cartilaginous
plate in Catostomus catostomus and Catostomus
columbianus i.e., intermediate between Catostomus
(catostomus) and Catostomus (Pantosteus) conditions.

3.

The gut length was short with about four coils in
Catostomus catostomus and Catostomus macrocheilus, i.e., Catostomus (Catostomus) condition. The gut
length was long with six or more coils in Catostomus
columbianus and Catostomus platyrhynchus, i.e.,
Catostomus (Pantosteus) condition.

Harris and Mayden (2001) sequenced the nucleotide bases of
mitochondrial DNA that coded for the ribosomal RNA in small (12S)
and large (16S) subunits of mitochondrial ribosome and for valinetRNA. Their findings generally confirmed the results of earlier cladistic analysis but resulted in slightly different groupings of genera
into subfamilies and tribes.
The number of rays in the dorsal fin is a diagnostic character
that can be used to distinguish largescale from longnose suckers. Longnose suckers have 9-11 dorsal rays; largescales have 1316 (rarely 12 or 17) dorsal rays. Largescale suckers also have large
scales (62–80 in the lateral series, 8–14 in oblique row above the
lateral line) compared to longnose suckers (91–120 in lateral series,
>15 in oblique row above the lateral line). Moreover, in largescale
suckers, the scales toward the posterior end are noticeably larger
(> 2X) than those of the anterior end; whereas in longnose suckers
the anterior and posterior scales are about equal in size, although
posterior scales may be slightly larger (< 1.5X) than the anterior
scales. In many keys, the two species are separated by the distance
between the anterior edge of the snout and upper lip. This distance
is greater in the longnose sucker, as their name implies, than largescale suckers. Although this is a good keying characteristic, the
angle at which the fish is examined alters one’s perception of this
character.

A good diagnostic character for distinguishing mountain suckers from bridgelip suckers are the distinctive notches at the corner of its mouth between the upper and lower lip (Figure 11.3d).
Bridgelip suckers lack this trait (Figure 11.3c). Also the upper lip of
mountain suckers lack papillae whereas bridgelip suckers have at
least one (usually 3–4) row(s) of papillae.
Suckers are known to hybridize with each other in nature, particularly largescale and bridgelip sucker (Hubbs et al. 1943, Hubbs
1945; Smith 1955, Dauble and Buschbom 1981). In the Hanford
Reach of the Columbia River the percentage of largescale x bridgelip sucker hybrids in the total catostomid population was estimated
at 3.0–14.6% based on the number of individuals that were intermediate in meristic characteristics (Dauble and Buschbom 1981).
For example, the number of scales in the lateral line row was 62-83
in bridgelip sucker, 88–124 in largescale suckers and 80-92 in their
hybrids.
Fossil suckers are identified by the absence of teeth in the jaws,
the presence of a comb-like row of pharyngeal teeth on the last
pharyngeal arch, and other diagnostic characters associated with
the skull (e.g., presence or absence of the fronto-parietal fontanelle
and the position of the mouth). The oldest fossil sucker in North
America, from the Paleocene (65–53 MYBP) Paskapoo Formation,
Alberta, was assigned to genus †Amyzon (Wilson 1980). †Amyzon
had a terminal mouth, suggesting it fed on zooplankton, similar to
the modern genera Ictiobus and Chasmistes which also have terminal mouths.
†Amyzon diversified, underwent speciation, and became
widely distributed during the Eocene (53–38 MYBP) and Oligocene
(38–25 MYBP). In the Eocene, †Amyzon were recorded from the:
1.

Green River Formation, Wyoming, Utah and
Colorado as †Amyzon gosiutensis (Grande 1980; 1984;
Grande et al 1982);

2.

Allenby Formation, Okanogan / Similkameen rivers,
Princeton, British Columbia, as †Amyzon brevipinne,
a fusiform fish (Wilson 1977a, 1977b);

3.

Horsefly locality, Fraser River, Quesnel, British
Columbia, as †Amyzon aggregatum, a deep bodied
fish (Wilson 1977a, 1977b);

4.

Tranquille Fossil Beds (Kamloops, British Columbia)
and Driftwood Creek Fossil Beds (Smithers, British
Columbia) as †Amyzon sp. (Cope 1893; Wilson 1977a,
1977b);

5.

Kishenehn Formation, southeastern British
Columbia, as †Amyzon sp. (Constensius et al 1989; Li
And Wilson 1994);

6.

Klondike Mountain Formation, Republic,
Washington as †Amyzon aggregatum (Wilson 1978,
1980a, 1996); and

7.

Clarno Formation, Ochoco Mountains, north central
Oregon, as †Amyzon brevipinne (Cavender 1978).

In the Oligocene, †Amyzon sp. were recorded from the
Florissant Fossil Beds, near Pikes Peak, Colorado as †A. commune,
†A. fusiforme and †A. pendatum (Cope 1874, 1875, 1884; Cockerell
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1906, 1908; Patterson 1969 and Grande and Bemis 1998). †Amyzon
species persisted into the Miocene (25–5 MYBP). †Amyzon sp. were
identified in the Late Oligocene / Early Miocene (37–20 MYBP)
John Day Formation, Oregon but not in the Middle Miocene
Mascall Formation (15–12 MYBP) or Late Miocene Rattlesnake
Formation (8–6 MYBP), which overlie the John Day Formation
(Cavender 1968, 1969, 1989). †Amyzon fossils were also recorded
from Miocene deposits near the town of Grant in Beverhead
County, Montana (Cavender 1977).
By the Middle to Late Miocene (15–5 MYBP) †Amyzon fossils
were absent in the western United States but suckers were still well
represented in the fossil record by two new genera, Catostomus and
Chasmistes. The best known Miocene fossil fish locality in western
North America was Lake Idaho, which was a 200 km long, 50 km
wide 300 m deep impoundment of the Snake River. Lake Idaho
appears to be the cradle of catostomid speciation in the Pacific
Northwest and Great Basin.
Throughout the Miocene and Pliocene, Lake Idaho drained
southwest into the Sacramento River, or Klamath River or perhaps both of these rivers at different times. These paleodrainages
were inferred because of the similarity of modern fishes in these
drainages (Hubbs and Miller 1948a; Miller 1965). Also, fossil fish
and mollusk assemblages in rock formations in these basins contain some of the species found in Lake Idaho deposits of the same
age (Hubbs and Miller 1948a; Hubbs et al. 1974; Miller 1959, 1965;
Miller and Smith 1967, 1981; Smith 1975, 1978, 1981; Taylor and
Smith 1981). There were two stable stages of Lake Idaho, one in
the Late Miocene (9–6 MYBP), the other in the Pliocene (3.2–2
MYBP). It is therefore feasible that tectonic activity west of the
Snake River modified the outlet of Lake Idaho so that its outflow
was initially along a Snake-Sacramento track and later along a
Snake-Klamath River track (Hubbs and Miller 1948a; Christensen
1966; Christiansen and Lipmann 1972; Wheeler and Lipmann 1972;
Christensen and Mckee 1978).
The Poison Creek, Chalk Hills and Deer Butte formations are
remnants of Lake Idaho that contain fossil fish of Miocene age. The
Glenns Ferry and Blackjack Butte formations are remnants of the
Lake Idaho that contain fossil fish of Pliocene age. The Bruneau
and Jackass Butte formations, and Grandview Local Fauna are
remnants of Lake Idaho that contain fossil fish of Pleistocene age.
During the Miocene and Pliocene stages, Lake Idaho respectively
harbored about 22 and 28 species (Smith 1975). The fish community of Lake Idaho was composed of cyprinids, catostomids, ictalurids, salmonids, esocids, cottids, and centrarchids during the
Miocene and Pliocene. Only nine species have been detected from
Pleistocene deposits to date (Smith et al 1992; Smith and Cossel
2002). Smith and his coworkers speculated that this crash in biodiversity was related to a combination of factors including:
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1.

Headwater capture of the Snake River by the
Columbia River through Hells Canyon about 2 MYBP.
This event partially drained Lake Idaho and greatly
reduced the number of available habitats;

2.

The uplift of the Sierra Nevada and Cascade
Mountain ranges at the end of the Pliocene “cast a
rain shadow” over southeastern Oregon and southwestern, Idaho. This dessication caused a further decrease in surface elevation of Lake Idaho and contributed to the loss of habitats. Habitat loss in Lake Idaho

was critical because species had undergone speciation by partitioning diverse habitat resources. They
had become what are called “species flocks” similar to
the situation with cichlids in African Rift Valley lakes
(Greenwood 1974; Avise 1990; Kenneleyside 1991;
Goldschmidt 1996). “Species Flocks” are incipient
species undergoing diversification from a common
ancestor by undergoing adaptive radiation (becoming adapted to specialized habitats). At high stands of
Lake Idaho, numerous habitats (e.g., limnetic, deep
water, shallow embayments, and fluvial habitats at
the head of the lake or where tributaries entered the
lake) were available for colonization by individuals
with morphological adaptations that allowed them
to survive and reproduce. This led to divergence
of populations with different morphological traits.
When habitats were lost due to geological events that
drained (or reduced the depth of) the lake, incipient species that had occupied different habitats were
forced together and had to compete for the same
resources.
3.

Cooling, caused by advance of glacial ice may have
contributed to the eventual loss of warm water
species such as ictalurids and centrarchids, which became extinct west of the Continental Divide during
the Pleistocene. Suckers (and salmonids) survived
Pleistocene cooling, possibly because their tetraploid
condition supplied them with isozymes that worked
over a wider (colder) range of temperatures.

The Lake Idaho fossil fish fauna were described by numerous
authors (Cope 1870, 1871. 1883a, 18886; Kimmel 1975, 1979, 1982;
Leidy 1870; Linder 1970; Linder and Koslicher 1974, 1976; Malde
and Power 1962; Miller 1959, 1965; Miller and Smith 1967, 1981;
Smith 1975, 1981, 1987; Smith and Cossel 2000; Smith and Patterson
1994; Uyeno 1961; Uyeno and Miller 1961). The genus Catostomus
was first recorded from the Miocene Chalk Hills and Deer Butte
formations (Kimmel 1975). Three species of Catostomus from
these formations were given scientific names: †Catostomus cristatus Cope 1870; †Catostomus owyee Miller and Smith 1967, and
†Catostomus shoshonensis Cope 1870, †Chasmistes spatulifer was a
fourth species identified (Miller and Smith 1967). Catostomus sp.
had subterminal mouths adapted for bottom feeding. Chasmistes
had a terminal mouth and long gill rakers spaced closely together,
adaptations for feeding on zooplankton in the limnetic zone. All
four of these species were also identified from the Pliocene Glenns
Ferry Formation (Miller and Smith 1967; Smith 1975). Additionally,
a new species †Catostomus arenatus, was recorded from Glenns
Ferry Formation (Miller and Smith 1967).
Specimens of †Catostomus arenatus had a fused fronto-parietal
fontanelle (Miller and Smith 1967), so were assigned to the subgenus Catostomus (Pantosteus) (Smith 1968). The fossil was similar to
modern bridgelip and mountain sucker. †Catostomus cristatus was
assigned to the subgenus Catostomus (Catostomus). The fossil was
similar to modern largescale sucker. Smith et al. (1982) thought that
†Catostomus cristatus from the Glenn Ferry Formation graded into
Catostomus macrocheilus fossils that were found in overlaying deposits from the Pleistocene stage of Lake Idaho. †Chasmistes spatulifer resembled the modern shortnose sucker Chasmistes breviros-
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tris Cope, 1879 endemic to Pyramid Lake, Nevada. †Catostomus
owyhee resembled the modern Lost River sucker Deltistes luxatus
(Cope, 1879), endemic to the Lost River and Klamath basins in
southwestern Oregon and northern California.
Catostomus fossils were also collected from other Pliocene
sites; e.g., Cache Valley Formation near Logan, Utah where a
Catostomus sp. similar to †Catostomus cristatus and Catostomus
macrocheilus was found (McLellan 1977). Catostomus c.f. tahoensis, similar to the living Tahoe sucker Catostomus tahoensis endemic to the Lahontan drainage system (i.e., Truckee River, Lake
Tahoe) along the Nevada / California border, was recorded from
the Mopung Hills Formation, Churchill County, Nevada (Taylor
and Smith 1981). A Catostomus sp. was collected from the Ridge
Formation, Secret Valley, Lassen County, California (Wagner et al.
1993).
Fossil sucker of Pliocene age (3.0–2.8 MYBP) were also obtained
from the Ringold Formation, Grant County, Washington. Fossil
fishes of the Ringold Formation were described by Gustafson
(1978, 1995), Miller (1968), Reidel (1984), and Smith et al. (2000).
The Ringold Formation extends from Moses Lake to the Hanford
Reach of the Columbia River and is partitioned into four units:
1.

White Bluffs Unit, Hanford Reach, Columbia River;

2.

Taunton Unit, north of the Saddle Mountains along
lower Crab Creek, Grant County, Washington;

3.

Lind Coulee Unit, Othello, Washington; and

4.

Moses Lake Unit, Moses Lake, Washington.

fossil fish assemblage contains species common to, or intermediate
between, those found in Lake Idaho and the Ringold Formation.
Thus, the Grand Ronde fish fossils are consistent with the hypothesis of an early paleodrainage (3.8–3.7 MYBP) that connected Lake
Idaho to the Columbia Basin (Smith et al. 2000; Van Tassell et al.
2001). A later connection formed about 2.0 MYBP with the headwater capture of the Snake River by the Columbia River through
Hells Canyon (Wheeler and Cook 1954; Hile 1965).
I hypothesize that:

The taphonomy of the White Bluffs Unit suggests that it was a
major river corridor. The taphonomy of the Taunton, Moses Lake,
and Lind Coulee units suggest they were flood plains of a braided
river. Two types of suckers were found in all four units, Chasmistes
sp. and Catostomus macrocheilus (Smith et al. 2000).
The age of the Ringold deposits (3.0–2.8 MYBP) predates the
usual date recognized for the headwater capture of the Snake River
by the Columbia (2.0 MYBP). Nevertheless it is still probable the
largescale sucker in the Ringold deposits originated in Lake Idaho
and became distributed into the Columbia Basin via an older paleodrainage connection. One candidate is the Grand Ronde Valley
(Van Tassell et al. 2001). The Grand Ronde River is a block-faulted
graben valley, that joins the modern Snake River below Hells
Canyon. About 3.8 MYBP, block faulting near the mouth plugged
the outflow into the proto- lower Snake, resulting in the formation
of a large temporary lake. [Note: at 3.8 MYBP the upper Snake was
not connected to the lower Snake River because the upper Snake
had not yet cut a channel through Hells Canyon]. As the Grand
Ronde valley lake backfilled, a temporary drainage connection
formed with Lake Idaho, allowing fish from Lake Idaho to enter
Grand Ronde Lake. Simultaneous uplift and erosion of the Blue
Mountains by V-incised tributaries occurred. Where these tributaries joined the Lake, they released their load of sediments, forming alluvial fans of gravels and conglomerate. Fish fossils dated at
3.8–3.7 MYBP were recovered from alluvian near Imbler, Union
County, Oregon (Van Tassell et al. 2001). After the Grand Ronde
River cut a new channel to the Snake below Hells Canyon, the lake
lost its connection to Lake Idaho. Fish in the Lake were flushed into
the proto-lower Snake River (probably then, the proto Clearwater
river) and eventually into the Columbia River. The Grand Ronde
A. T. Scholz

1.

Largescale sucker probably arrived in the Columbia
Basin about 3.8 MYBP via the Grand Ronde connection, as previously described by Smith et al.
(2000), owing to a) its presence in both Lake Idaho
and Ringold deposits, and b) its present widespread
distribution throughout the Columbia Basin.

2.

Bridgelip sucker and mountain sucker probably arrived in the Columbia sometime after 2.0 MYBP via
the Hells Canyon connection owing to the presence
of Catostomus (Pantosteus) in Lake Idaho but its
absence in the Ringold fish fauna.

3.

Since largescale, bridgelip and mountain sucker have
all been documented in the Palouse Basin, the arrival
of all three species must have preceded the Missoula
Flood events at the end of the Pleistocene about
(10,000–20,000 years BP). Prior to the Missoula
Flood, the Palouse River flowed through Washtucna
and Esquatzel coulees, Franklin County, to join
the Columbia in the vicinity of Pasco, Washington.
This paleodrainage connection provided a means of
ingress of catostomids into the Palouse Basin. The
Missoula Flood diverted the flow of the Palouse River
from Washtucna and Esquatzel coulees over Palouse
Falls into the Snake River. Palouse Falls is a 60 m
(196 ft) high barrier falls that would have prevented
the colonization of the Palouse River after about
10,000 years BP. Apparently, 10,000 years of geographic isolation produced sufficient morphological
variation that when bridgelip sucker were first identified in the Palouse River, it was described as a new
subspecies Catostomus syncheilus palousanus (Schultz
and Thompson 1936). However, this name was later
placed in synonymy with Catostomus columbianus
(Smith 1966).

4.

The mountain sucker population in the Fraser River,
British Columbia are thought to have originated
by post-glacial dispersal from the Columbia River
(Campell 1992). If so, it is likely that they gained
access to the Fraser Basin via the Okanogan River
rather than the Columbia River, since they occur
in the Columbia River below its junction with the
Okanogan River and in the Similkameen River,
tributary of the Okanogan River, British Columbia,
but have not been documented anywhere in the
Columbia drainage upstream of the Okanogan
Confluence.
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5.

Three morphologically distinctive groups of mountain
sucker were identified by Smith (1966); one in the region of the Continental Divide in Colorado, Wyoming,
and Montana. The second is in the upper Missouri
River of Montana. The third is found in the Great
Basin. The Great Basin group possibly arose from an
early dispersal from the Continental Divide into Lake
Idaho, when the Snake River flowed southwest. The
Columbia River mountain sucker most closely resembles the Continental Divide group and are thought
to have arisen at a later date after the Snake River was
captured by the Columbia (about 2.0 MYBP).

Suckers have about twice as much DNA and twice as many chromosomes (100 vs 50) as cyprinid fishes (Ohno 1970, Uyeno and
Smith 1972, Ferris 1984). It is thought that suckers were descended
from cyprinids about 50 million years ago when hybridization of
two species of cyprinids resulted in tetraploidy. Duplication of the
entire genome resulted in four copies for each gene instead of two.
This redundancy allowed the nucleotide sequences of the silent
(non-expressed) copies to mutate freely and acquire properties
that allowed the enzymes to function over a wider range of environmental conditions. In cases where the mutation served a useful
purpose, it became permanently fixed in the population. Allozymes
probably originated in this way. Allozymes (or isozymes) are
slightly different variations of an enzyme that catalyzes one metabolic reaction, but have optimal activity over different ranges of
temperatures and pH. The structural regions of each isozyme may
have mutated to be able to operate efficiently over a series of overlapping temperature optima (see Ferris 1984), which allowed suckers to be more active over a wider range of temperatures. This adaptation may have been given suckers a selective advantage when
the Laurasian supercontinent split apart. As North America and
Eurasia began to drift in opposite directions, they also drifted away
from the equator toward northern latitudes, causing the climate to
shift from subtropical to temperate. Fish with the ability to adjust
to temperatures by manufacturing a series of allozymes would potentially survive better than those without this ability. Later this
ability may have allowed suckers to be able to survive continental
glaciations better than other species. For example, before the Ice
Ages commenced catostomids, cyprinids, ictalurids, and centrarchids, were abundant in the fossil record in Miocene and Pliocene
deposits throughout the western United States. Catostomids continued into Pleistocene and recent times whereas ictalurids, centrarchids, and many species of cyprinids suffered extinction west
of the Continental Divide. It is clear that suckers survived well because their fossil remains are among the most abundant fish fauna
collected at numerous locations throughout the west. However, the
tetraploid condition in vertebrates is unstable because genes cannot become fixed. Through chromosomal rearrangements the genome gradually reverts to diploidy. In suckers this has occurred to
such an extent that they are functionally diploid. This has occurred
to varying degrees among the species of Catostomidae as evidence
by their divergent number of chromosomes.
Ferris and Whitt (1977b) determined that on average catostomid species expressed 47% of their duplicated genes, the remaining ones being lost by reverting to diploidy. Ferris and Whitt
(1978, 1980) constructed a phylogeny of 30 species of catostomids
based on loss of gene expression, Catostomids of the Subfamily
Ictionbinae (Ictiobus sp. and Carpoides sp.) expressed about 60% of
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their duplicated genes whereas members of the derived Subfamily
Catostominae (Catostomus sp.) expressed about 41% of their duplicated genes. Longnose (Catostomus catostomus), bridgelip
(Catostomus columbianus), largescale (Catostomus macrocheilus)
sucker clustered in subgenus Catostomus (Catostomus) and mountain sucker clustered with the other species that formed the subgenus Catostomus (Pantosterus).

NATURAL HISTORY
Suckers exhibit four life history strategies: (1) resident forms spend
their entire lives in one spot; (2) fluvial forms are born in a tributary
and migrate downstream into a larger river; (3) adfluvial forms are
born in a tributary and migrate into a lake; (4) lake dwelling forms
spawn along the shoreline and spend their entire lives in the lake.
Adult white suckers, Catostomus commersoni with populations
that are fluvial or adfluvial, have been documented to repeatedly
home back to the same spawning tributaries (Olson and Scidmore
1963; Werner 1979). In an “in-season” homing experiment, adfluvial white suckers, captured in traps during their spawning migration into two inlet tributaries at the north and south ends of a lake,
were displaced back into the lake (Werner 1979). Prior to release,
fish from each tributary were subdivided into three treatment
groups (control, blinded, and olfactory-impaired) of approximate
equal size and given an identifying group fin clip (Werner 1979).
Vaseline-coated cotton was stuffed up the nares to occlude the olfactory sense of the olfactory impaired group. Most control and
blinded fish returned rapidly to the same tributary in which it was
originally captured: 92% of control fish and 89% of blinded fish
recaptured returned there (Werner 1979). In contrast, most of the
olfactory impaired fish did not return to streams and, of those that
did, 58% returned to the original capture stream and 42% were captured in the other streams (Werner 1979).
White suckers were believed to imprint to olfactory cues of the
stream first used for spawning then return to that location during
subsequent spawning events. Werner (1979) believed that imprinting took place at this time because newly emerged suckers drift
downstream immediately after they emerge and swim up in the
water column. It was uncertain if olfactory system had completed
its development by this time.
However, since eggs are adhesive and adhere to spawning
cobble, another possibility (assuming that the olfactory system is
functional by the time the eggs hatch) is that they may imprint to
their “home stream” during the egg or swim up stage, i.e. before
the newly emerged larvae drift downstream. Razorback sucker
(Xyrauchen texanus), appear to be able to form an imprint to synthetic chemicals, morpholine or phenethyl alcohol, at the time the
eggs hatch into swimup fry (Scholz et al. 1994; Scholz and Haines
1997; Horton and Scholz 1993; Horton 1993). Their olfactory system had developed sufficiently to detect chemicals by this time
(Bestgen and Muth, cited in Scholz and Haines 1997).

Age, Growth, and Reproduction
Suckers can spawn over a variety of substrates ranging from sand to
cobble, but most often over cobble 50–100 mm in diameter where
current velocities are 30–45 cm / sec. Spawning time is variable
and depends on temperature. Longnose sucker spawn earlier than
other species, from mid April to mid May, when temperatures rise
above 5°C. Largescale suckers spawn from late April to late June,
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at temperature of 8–9°C. Bridgelip suckers typically spawn from
late April to late June at temperatures of 9–10°C. Mountain suckers
spawn from mid June to mid July at temperatures from 9–19°C. In
Lost Creek Reservoir, Utah. Adfluvial mountain sucker spawned
from late May until late June at water temperatures of 9–11°C, with
peak of activity between 10–17 June (Wydoski and Wydoski 2002).
Spawning can be delayed until August in cold, alpine lakes.
Suckers are group spawners, where one female is surrounded
by four to eight males. The female broadcasts adhesive, demersal
eggs over the surface of the substrate.
Conspicuous nuptial tubercles (pearl organs) develop on the
anal fin, lower lobe of the caudal fin, caudal peduncle, and sometimes on the pelvic fins, and on the head in advance of the spawning season (Figure 11.5). These are more pronounced in males than
females and are a secondary sexual characteristic. The nuptial
tubercles function as a touch sense that help the male suckers to
maintain their position around the female. They also exude puss
which is thought to contain pheromones that stimulate a cooperative behavior between the males during the courtship ritual and
induces the females to become receptive to the males. Acute olfactory sensitivity to prostaglandins has been demonstrated in longnose suckers and it is suspected that their presence in metabolites
function as potent pheromones (Cardwell et al. 1992).
During the spawning season, male longnose and bridgelip
suckers develop a bright red lateral stripe that runs the length of
their body, whereas largescale sucker males develop a black stripe
(Figure 11.6). The entire body of mountain suckers becomes darker
in color during the spawning season and they develop a black
stripe situated dorsally to a red stripe. Sucker eggs hatch in about
5–10 days. It takes longer for eggs to hatch in species that spawn
earlier at colder temperatures, compared to those that spawn later
at warmer temperatures. Newly hatched fry have terminal mouths
and feed throughout the water column on zooplankton. By the age
of 1–2 months, as a consequence of their growth, their mouths shift
into the inferior position and begin to develop fleshy lips. They
begin to orient to the substrate and take up their bottom dwelling
existence.

Longnose sucker
Longnose suckers become sexually mature at age four (males) and
five (females) (Brown and Graham 1954). Minimum size at sexual
maturity was 236 mm for males and 308 mm for females. Maximum
age, length, and weight of longnose sucker collected from Great
Slave Lake, Northwest Territory, Canada, was 19, 642 mm TL and
3.3 kg respectively (Harris 1962). In eastern Washington and northern Idaho, longnose sucker rarely exceeded 380-440 mm TL and
1.2–1.8 kg in weight. For example, of 372 longnose sucker sampled
in Sullivan Lake, Pend Oreille County, Washington, the largest measured 440 mm (Nine and Scholz 2005). Of 31 sampled in
Boundary Reservoir, Pend Oreille County, Washington, in 2000,
the largest measured was 432 TL (McLellan 2001). Of 876 longnose
suckers sampled in Lake Roosevelt, Ferry, Lincoln, and Stevens
counties, Washington, only 19 exceeded 440 mm; maximum was
575 mm TL (Peone et al. 1991; Griffith and Scholz 1992; Thatcher
et al. 1999; Underwood and Shields 1995, 1996; Underwood et al.
1996; Chichosz et al. 1997, 1999; Spotts et al. 2003; McLellan et al.
1997, 1999, 2000, 2003, 2004, 2005, 2006; McLellan and Scholz
2001, 2002; Lee et al. 2003, 2006; Pavlik-Kunkel et al. 2004; Scofield
et al. 2005; Fields et al. 2005).

Back calculated length (TL) at age of longnose suckers at four
locations in eastern Washington is shown in Table 11.2. Mean
total length of 443 suckers was 91 mm at age 1, 157 mm at age 2,
222 mm at age 3, 264 mm at age 4, 308 mm at age 5, 339 mm at
age 6, 366 mm at age 7, 380 mm at age 8, 419 mm at age 9 and
425 mm at age 10 (Table 11.2). In Yellowstone Lake, Wyoming back
calculated total lengths of longnose suckers (n = 525 specimens) at
the formation of each annulus was: 51 mm (age 1), 122 mm (age 2),
216 mm (age 3), 297 mm (age 4), 345 mm (age 5), 401 mm (age 6),
442 mm (age 7), and 460 (age 8) (Brown and Graham 1954). Mean
length and weight for each age class of longnose sucker in Sullivan
Lake, Pend Oreille County Washington is recorded in Table 11.3
(Nine and Scholz 2005).
Fecundity was reported at 10,270 eggs in a 305 mm TL female,
17,525 eggs in a 457 mm TL female, and 63,307 in a 569 mm TL female
from Great Slave Lake (Harris 1962). In Yellowstone Lake, Wyoming,
fecundity of longnose suckers ranged from 26,927 to 60,307 eggs in
females 396 to 450 mm TL (Wydoski and Whitney 2003).
Spawning typically occurred from mid-April to mid-May. At
high elevations (e.g., Yellowstone Lake) spawning occurred later,
in June and July. In each case, spawning usually occurred when
temperatures rose above 5–10°C.
Migration of adfluvial longnose suckers from Sixteen Mile Lake,
British Columbia into a spawning tributary occurred from noon to
midnight and peaked during evening twilight (Geen et al. 1966).
Reproductively mature fish began to enter the stream in mid-April
and spawned out fish returned to the lake by early June. Spawning
took place during daylight from 0600-2130 hours. Size of spawning
groups ranged from 3–5 individuals with one female, to 11-16 individuals with three females. The fish spawned over gravel and cobble substrate 0.5–10.0 cm in diameter, in runs and pools at depths
of 15–30 cm, where current velocity was 30–45 cm / sec (Geen et
al. 1966). Marked individuals were observed to repeat spawn at the
same location for 3–5 consecutive years (Geen et al. 1966).
Adhesive eggs adhered to the substrate and hatched in 8–11
days at 10–15 °C. After passing through an abbreviated (2-day)
yolk-sac stage, they swam up into the water column and were immediately transported downstream by current flow. Downstream
migration was nocturnal. Fry held positions during the day but
were displaced downstream at night. Their downstream movement
was more like passive drift that matched the speed of the current
than active migration that exceeded the speed of the current.

Bridgelip sucker
Bridgelip sucker in the Hanford Reach, Columbia River became
sexually mature at ages 5–6 or 321–360 mm FL (males) and ages
6–7 or 334–422 mm FL (females) (Dauble 1980). Females lived longer and grew to a larger size than males. Lifespan was 7 years for
males and 10 years for females. The largest male measured was 436
mm FL. The largest female measured 489 mm FL. In California
Creek, a fourth order, tributary of Latah (Hangman) Creek,
Spokane County, spawning bridgelip suckers ranged from 160 mm
TL (ripe male) to 480 mm TL (ripe female); the smallest ripe female measured 280 mm TL (Scholz 2002).
In eastern Washington, bridgelip suckers rarely exceed
500 mm TL. Of 1,074 bridgelip sucker sampled in the Little
Spokane River (2001-2003), the largest measured 449 mm TL
(McLellan 2002, 2003, 2004). Of 759 bridgelip suckers sampled
in Lake Roosevelt, only 27 exceeded 500 mm TL; the largest in-
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Figure 11.5

Figure 11.6.

Spawning tubercles (A) on anal and caudal fins
and (B) on head of largescale sucker.

A

Spawning colors of male (A) longnose, (B) bridgelip, (C) largescale and (D) mountain sucker. Image
D courtesy of R. S. Wydoski, USFWS, retired,
Lakewood, CO.

A

B

B
C

D

Table 11.2

Back calculated total length (mm) for longnose suckers in eastern Washington.
Total length (mm) at age

Location
Box Canyon Reservoir1

County
Pend Oreille

Little Falls Reservoir2
Rufus Woods Reservoir3
Sullivan Lake⁴

Pend Oreille

Eastern Washington mean

n
58

1
83

2
150

3
221

4
282

5
337

6
382

7
402

8

9

10

Lincoln/Stevens

90

99

148

196

237

278

324

346

393

399

408

Grant/Okanogan

202

89

166

222

277

323

348

376

380

420

448

410

428

93

93

164

247

259

292

302

339

366

443

91

157

222

264

308

339

366

380

References: 1 Skillingstad (1993); 2 Heaton (1992); 3 Beeman et al. (2002); ⁴ Nine (2005), Nine and Scholz (2005).

dividual measured 568 mm TL. Back-calculated lengths at age of
bridgelip suckers collected at two locations in eastern Washington
are recorded in Table 11.4. Total lengths of 160 bridgelip suckers
averaged 72 mm at age 1, 141 mm at age 2, 211 mm at age 3, 278 mm
at age 4, 322 mm at age 5, 359 mm at age 7, 409 mm at age 7 and
408 mm at age 8 (Table 11.4).
As fish approach sexual maturity their growth in length slows
appreciably as excess energy is diverted from somatic to gonad
growth. Slow growth rates of older fish was confirmed by tagging / recapture data. For example, one female bridgelip sucker that
measured 406 mm FL when tagged on the Hanford Reach in May
1977, measured 428 mm FL when recaptured at the same location
in July 1979 (Dauble 1980).

Table 11.3

Mean length and weight of longnose sucker, aged
using scales, at Sullivan Lake, Pend Oreille County
Washington
Age
2
3
4
5
6
7
8
9

n
33
12
11
11
15
4
3
4

Reference: Nine and Scholz (2005).
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TL (mm)
128
205
275
335
356
364
388
407

Wt (g)
24
110
271
391
477
496
581
658

Family Catostomidae: Suckers

Table 11.4

Back calculated total length (mm) at age of bridgelip sucker in eastern Washington.
Total length (mm) at age

Location

County

n

1

2

3

4

5

6

7

8

9

Hanford Reach¹

Grant / Kittitas

84

63

148

224

291

335

361

387

401

408

California Creek²

Spokane

Eastern Washington Mean

76

81

134

198

264

308

356

412

417

160

72

141

211

278

322

359

400

409

408

References: ¹ Daubel(1980) measurements in FL not TL; ² Scholz (2002).

Fecundity of 13 females, 366-459 mm FL, from the Hanford
Reach ranged from 9,995 to 21,040 eggs (Dauble 1980). Fecundity
was related to length (about 34 eggs ⁄ mm FL) and weight (about
164 eggs ⁄ g) (Dauble 1980). In California Creek, Spokane County,
Washington fecundity was 9,231 eggs in a 287 mm female,
12,313 eggs in a 360 mm female and 14,668 eggs in a 437 mm female.
In the Hanford Reach, bridgelip suckers spawned from midApril to mid-June at temperatures of 6-13°C (Dauble 1980). Peak
spawning activity occurred in May. A few spawned out females were
observed in March and a few stragglers were present in late June.
An adfluvial population of bridgelip suckers that resided in
Latah Creek or the Spokane River, migrated into and spawned in
California Creek. Latah Creek is a tributary of the Spokane River
and California Creek is a tributary of Latah Creek. Ripe male
bridgelip suckers were present in California Creek in March at 5°C
(Lee 2005). The majority of this population entered in May and
left by about June 7 during three consecutive years. Temperatures
ranged from 6–7°C when they entered and 11–14°C when they exited California Creek. They spawned between RKM 0.5 and 1.0 over
a mixture of gravel and cobble substrate (5–200 mm in diameter)
that was interbedded with patches of sand and detritus.
In John Day Reservoir, Columbia River, bridgelip suckers were
found in the spawning condition from March to June (Hjort et
al. 1981). Peak ripeness occurred in April. Some fish spawned on
gravel bars along the reservoir shoreline but most bridgelip suckers apparently migrated into tributaries. Large numbers of adult
bridgelip suckers were collected in the larger tributaries (Rock
Creek and Umatilla River) during the spawning season and sucker
larvae were collected in them soon thereafter.

Largescale sucker
Largescale suckers in the Hanford Reach became sexually mature
at age 5–7 (males) and 6 – 9 (females), when they attained lengths
of about 320 – 400 mm FL and 400–450 mm FL, respectively
(Gray and Dauble 1976; Dauble 1986). Maximum age was 15 based
on scales. Maximum size was 493 mm FL (males) and 647 mm FL
(females). The largest females weighed 2.7 kg (Dauble 1986).
Maximum sizes of largescale sucker reported in other water
bodies in eastern Washington included: 693 mm TL for a sample
of 35,470 largescale suckers collected in Lake Roosevelt; 570 mm TL
for a sample of 3,357 largescale suckers collected in Long Lake
Reservoir, Spokane River (Bennett and Hatch 1991; Osborne et al.
1993); 601 mm TL for a sample of 3,184 largescale suckers collected in
Little Falls Reservoir, Spokane River (Heaton 1992), 590 mm TL for
a sample of 321 largescale sucker collected in Nine Mile Reservoir,
Spokane River (McLellan 2003), 622 mm TL for a sample of 775
largescale suckers collected in Box Canyon Reservoir, Pend Oreille
River (Geist et al. 2004; Scholz et al. 2005; Divens and Osborne

2006); 587 mm TL for a sample of 58 largescale sucker collected in
the Kettle River (McLellan and Vail 2005); 569 mm TL for a sample
of 546 largescale sucker collected in Rock Lake, Whitman County
(McLellan 2000); 538 mm TL for a sample of 84 largescale sucker
collected at Bonnie Lake, Spokane and Whitman counties (Phillips
2006); and 451 mm TL in a sample of 52 largescale suckers collected
in Latah (Hangman) Creek, a tributary of Spokane River (Lee 2005).
Back calculated lengths (TL) at age, based on scales of largescale
suckers from 6 locations in eastern Washington and 2 in British
Columbia is shown in Table 11.5. Mean back calculated total length
of largescale sucker collected at all 8 locations was: 82 mm (age 1),
135 mm (age 2), 203 mm (age 3), 241 mm (age 4), 290 mm (age 5),
334 mm (age 6), 375 mm (age 7), 392 mm (age 8), 433 mm (age 9),
435 mm (age 10), 417 mm (age 11) and 471 mm (age 12).
Suckers, particularly largescale suckers, are difficult to age with
certainty, In the Hanford Reach, fish were aged up to 15 years but
Dauble (1986) estimated growth only for the first four year classes
because he was not confident about his ability to age older fish. He
reported that during the first four years the annual growth increment
was 68-73 mm ⁄ year but after reaching sexual maturity growth declined to < 40 mm ⁄ year. Marked fish that were later recaptured grew
6 to 21 mm in 2 to 11 months between capture and recapture events.
In the samples from Lake Roosevelt described in Table 11.5, annual growth of largescale sucker, based on back calculated, averaged
about 81 mm ⁄ year for the first five years and about 40 mm ⁄ year
after that. To validate these estimates I determined that the difference in total length between the time of original capture and time
of recapture for 76 largescale suckers marked with individually
numbered floy tags and then divided the result by the number of
days the fish was at large between capture and recapture dates. The
average daily growth was increment was 0.096 mm ⁄ day, or annual
growth 35 mm ⁄ year, i.e., about 43–87% of the 40–81 mm ⁄ year
projected by the scale aging / back calculation method.
Scoppettone (1988) used opercula to age 16 species of catostomids from the western United States, among them six largescale
suckers collected from Lower Granite Reservoir, Snake River,
Washington. He found that opercula estimates yielded older ages
than scale ages for most species. For example, Scoppettone estimated that age of the oldest largescale sucker in his sample (n = 6),
an individual 476 mm FL, at 22. This was about twice as old as the
estimates based on scales.
The Washington Department of Fish and Wildlife Fish Aging
Lab in Olympia, Washington has conducted a similar investigation
on suckers from eastern Washington (J. McLellan, WDFW, Spokane,
Washington, pers. comm.). WDFW also found that opercles consistently produced ages that were about twice as old as ages estimated
from scales. Thus it seems certain that growth estimates based on
aging and back calculating growth from scales underestimated the
true age and overestimated the amount of annual growth. Suckers
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Table 11.5

Back calculated total length (mm) at age of largescale sucker in eastern Washington and British Columbia.

Location

County

Bead Lake¹

Total length (mm) at age
n

1

2

3

6

7

8

9

11

12

Pend Oreille

197

79

109

139

171 207

242

286

335

383

436 498

541

Box Canyon Reservoir²

Pend Oreille

21

48

109

179

252 326

374

420

446

474

506

Hanford Reach³

Grant / Kittitas

68

144

216

287

Lake Roosevelt⁴

Ferry / Lincoln / Stevens

281

85

156

237

321 401

453

497

503

565

Little Falls Reservoir⁵

Lincoln / Stevens

129

130

175

208

276 334

382

421

459

493

521

Okanogan Lake⁶

British Columbia

NR

46

76

124

170 190

229

284

305

340

356 376

Rock Lake⁷

Whitman

149

79

164

287

331 394

428

343

Skaha Lake⁸

British Columbia

NR

46

76

164

170 180

227

288

305

340

356 376

82

135

203 241 290 334

375

382 433 435 417 471

Eastern Washington mean

4

5

10

401

References: ¹Radar (2006), ²Skillingstad (1993), ³Dauble 1986 measurements in FL not TL, ⁴Scholz (unpublished), ⁵Heaton (1992), ⁶ Clemons (1939),
⁷McLellan (2000), ⁸Fischer et al. (2004).

are probably longer-lived and grow more slowly than suggested by
the back calculation data shown here.
Rader et al. (2006) recorded the mean lengths and weights of
12 age classes, based on scales, of largescale suckers in Bead Lake,
Pend Oreille County, Washington as follows: age 1 (n = 15, TL = 101
mm, wt = 11 g); age 2 (n = 16, TL = 124 mm, wt = 16g); age 3 (n = 19,
TL = 140 mm, wt = 26 g); age 4 (n = 24, TL = 168 mm; wt = 44 g);
age 5 (n = 11, TL = 196 mm, wt = 75 g); age 6 (n = 26, TL = 232 mm,
wt = 121 g); age 7 (n = 24, TL = 269, wt = 180 g); age 8 (n = 24, TL = 348
mm, wt = 405 g); age 9 (n = 23, TL = 400 mm, wt = 615 g); age 10 (
n = 10, TL = 437 mm, wt = 713 g); age 11 (n = 3, TL = 522 mm, wt = 1.41
kg); and age 12 (n = 3, TL = 572, wt = 2.0 kg). A largescale sucker that
weighed 3.2 kg was reported by McPhail and Lindsey (1970).
Fecundity of 11 largescale females, 381–548 mm FL, from the
Hanford Reach ranged from 6,869–17,308 eggs; about 23 eggs ⁄ mm FL,
or 9 eggs ⁄ g (Dauble 1986). Fecundity of 6 largescale females 393–641
mm TL from Lake Roosevelt ranged from 7,003–28,117 eggs.
Largescale suckers in the Hanford Reach spawned from early
April into July, with peak spawning occurring from mid-May to
mid-June, over a temperature range of 6–15°C (Dauble 1986). In Lake
Roosevelt, I observed ripe largescale suckers from mid-April through
early June. Largescale suckers spawn in riffles over a wide range of
substrate ranging from coarse sand to gravel and cobble (Nelson
1968, 1974; McCart and Aspinwall 1970; Dauble 1986). In John Day
Reservoir, largescale suckers spawned from early May to mid July
(Hjort et al. 1981). Spawning peaked in late May. In Lake Roosevelt
I observed largescale sucker spawning on gravel and cobble beaches
along the lake shore in early June. It was not unusual for male largescale suckers to become ripe during the preceding fall. They also develop secondary sexual characters (spawning tubercles) at that time.

Mountain sucker
Male mountain sucker become sexually mature at age 2–4 and 60–
110 mm TL (Hauser 1969; Smith 1969; Moyle 1976; Wydoski and
Whitney 2002). Females matured at ages 3–5 and 127–145 mm TL
(Ibid). No information is available about age and growth of mountain suckers in eastern Washington. Elsewhere, males live a maximum of about seven years and grow to a maximum length of about
225 mm (Hauser 1969; Wydoski and Wydoski 2002). Females live
780

a maximum of about nine years and grow to a maximum length of
about 250 mm (Ibid). Back calculated total lengths at age of mountain suckers in Montana and Utah are shown in Table 11.6.
Egg production in mountain suckers ranged from 990–3,710
eggs in females 131–189 mm TL at Flathead Creek, Montana
(Hauser 1969). Egg production ranged from 1,163 to 2,730 eggs in
females 130–180 mm TL in Lost Creek Reservoir, Utah (Wydoski
and Wydoski 2002).
Spawning of mountain suckers begins and ends later in comparison to other species of suckers found in eastern Washington.
This is potentially related to the fact that mountain suckers are
typically found at higher elevations than other species. Snow melt
runoff keeps their streams too cold to stimulate reproduction until
June or July. In Montana streams, gravid females and ripe male
mountain suckers were observed from June to mid-August; peak
ripeness occurred from the last week of June to mid-July at temperatures of 11–19°C (Hauser 1969). At Lost Creek Reservoir, Utah,
adfluvial mountain suckers spawned from late May until late June
at water temperatures of 9–11°C, with peak activity between June
10–17 (Wydoski and Wydoski 2002).

Food Habits
Suckers are bottom feeders, locating and sucking up invertebrates,
algae and organic detritus with their sensitive, flexible lips. Suckers
lack teeth in their jaws but possess 16 or more pharyngeal teeth in
one comb-like row on the fifth gill arch, which act like a picket fence
to prevent large indigestible items from entering the gastrointestinal
tract When food passes through the pharyngeal teeth it is broken up
similar to the way a multi blade vegetable slicer works. As suckers
consume much periphyton composed of cellulose, passage through
the GI tract must be slow for them to be able to digest and absorb nutrients from it. In most fish, the stomach and intestine of the gastrointestinal (GI) tract forms a straight tube that is shorter than the total
length of the fish. In contrast, suckers have a long, highly convoluted
intestine that is about 1.5–2.0 times the total length of the fish. This is
an adaptation associated with herbivory. Animals generally lack enzymes that digest plants, so plant material (periphyton, filamentous
algae, and aquatic macrophytes) must remain in the GI tract for a
longer period of time for a fish to digest and absorb nutrients from it.

Fishes of Eastern Washington: A Natural History

Family Catostomidae: Suckers

Table 11.6

Back calculated total length (mm) at age of mountain sucker collected from various locations in Montana and Utah.
Total length (mm) at age

Location

Drainage

N

East Gallatin River, MT¹

Missouri

273

Flathead Creek, MT¹

Missouri

185

28

Lost Creek Reservoir, UT²

Snake

-

64

1

2

3

4

5

6

7

8

9

31

63

97

127

150

169

189

205

221

58

92

128

156

177

196

209

223

109

140

160

175

193

-

-

-

References: ¹Hauser 1969, ² Wydoski and Wydoski (2002).

Food takes longer to pass through the looped intestine of suckers than the straight GI tract of most fish, so suckers can actually
gain nutrients by eating and digesting plants. It is unknown if the
GI tract of suckers contains symbiotic bacteria to aid in the digestion of plants, similar to the situation with grazing terrestrial mammals where the bacteria digests the grass and the mammal absorbs
the excretory products produced by the bacteria. Suckers also have
gill rakers on their gill arches, which are used to strain zooplankton. North American suckers have evolved into three basic types:
1.

Typical medium-sized suckers, with inferior mouths,
which occupy a wide range of habitats. They are considered a “big river fish” because they are most often
found in mainstem portions of large rivers or in lakes
connected to large rivers. They are adapted to sluggish
water and they are usually substrate feeders. Most
members of genus Catostomus, including the longnose
sucker and largescale sucker, fall into this category;

2.

Small, often slender-bodied, suckers that are more
specialized to occupy tributaries. A few members of
the genus Catostomus including the mountain sucker
and bridgelip sucker are of this type. They have cartilaginous plates (or “bridges”) underneath their lips
(particularly noticeable below the lower lip), which
have evolved for scraping invertebrates and periphyton off rocks in fast flowing streams; and

3.

Deep bodied suckers that inhabit the open waters
of lakes and big rivers. They have terminal mouths
that are adapted for zooplankton feeding. Suckers of
this type are classified under different genera from
Catostomus and are not found in the Columbia River.
Some occur in the Snake river , Idaho, but not in
Washington.

However, largescale, bridgelip, and possibly longnose suckers
can sometimes become facultative planktivores. Lake Franklin D.
Roosevelt, the reservoir behind Grand Coulee Dam, experiences
50–80 ft annual drawdowns for flood control, which precludes the
development of a stable littoral zone. As a result, periphyton and
benthic macroinvertebrate production in the reservoir is minimal and fish species that are normally dependent on the benthic
component of the food web have shifted to feeding on limnetic
zooplankton (Black et al. 2003). In Lake Roosevelt, largescale and
bridgelip suckers were routinely observed in embayments on the
surface eating zooplankton.
Stomachs of 38 suckers, including bridgelip, largescale, and
mountain suckers, 238–462 mm TL, sampled in the Yakima,
Wenatchee, Entiat, Methow, and Okanogan rivers, contained organic detritus (periphyton and filamentous algae), Diptera larvae

and pupae (primarily chironomid midges), Coleoptera (beetles),
and Plecoptera (stoneflies) (Chapman and Quistorff 1938).

Longnose sucker
Food of longnose sucker (n = 3) in Lake Roosevelt consisted primarily of organic detritus (periphyton and filamentous algae)
and macrophytes (Stober et al. 1977). In 1999, longnose sucker
(n = 10) from Lake Roosevelt consumed 44% organic detritus,
17% chironomid larvae and pupae, and 14% snail case-maker
caddisflies (Trichoptera: Helicopsychidae) larvae (McLellan et
al. 2003). Additionally they ate black flies (Diptera: Simulidae),
mayflies (Ephemeroptera: Baetidae), water boatmen (Hemiptera:
Corixidae), and two kinds of caddisfly larvae (Trichoptera:
Brachycentridae and Hydropsychidae).
In 2000, stomachs of 14 longnose sucker from Lake Roosevelt
contained 70% organic detritus and 22% chironomids by weight
(Lee et al. 2003). In addition, these stomachs contained zooplankton (Cladocera: Daphnidae); water beetles (Coleoptera:
Dytiscidae), unidentified beetles (Coleoptera); long-legged flies
(Diptera: Dolichopodidae), dance flies (Diptera: Empididae),
shore flies (Diptera: Ephydridae), black flies (Diptera: Simulidae),
mayflies (Ephemeroptera: Heptageniidae); unidentified bugs
(Hemiptera); aquatic caterpillars (Lepidoptera: Pyralidae); stoneflies (Plecoptera); six kinds of caddisflies (Trichoptera) including conical case-makers (Brachycentridae), snail case-makers
(Helicopsychidae), net-spinners (Hydropsychidae), purse casemakers (Hydroptilidae), long-horn caddisflies (Leptoceridae), and
northern case-makers (Limnephilidae); and two kinds of snails
(Gastropoda), pond (Lymnaeidae) and pouch (Physidae) snails
(Lee et al. 2003).
In 2001, longnose suckers (n = 10) in Lake Roosevelt consumed
99% organic detritus by weight and 33% by number (Scofield et al.
2004). Cladoceran zooplankton were also important at 1% weight,
but 46% by number. Annelid worms and snails were also present
in their diet.
Longnose sucker (n = 3) in the Box Canyon Reservoir, Pend
Oreille River, ate mainly organic detritus, seed shrimps (Ostracoda),
midges (Diptera: Chironomidae), and water mites (Arachnida:
Hydracarina) (Barber et al. 1999). They also consumed zooplankton (Cladocera: Chydoridae, and Eucopepoda: Cyclopoida),
biting midge (Diptera: Ceratopogonidae), craneflies (Diptera:
Tipulidae), tube net caddisflies (Trichoptera: Psychomiidae), snails
(Gastropoda: Planorbidae) and Planaria (Barber et al. 1999).
Skillingstad (1993) and Skillingstad et al. (1993) described the
food habits of 72 longnose suckers inhabiting Box Canyon Reservoir.
In addition to large amounts of organic detritus (periphyton and
filamentous algae), these suckers contained the following identifiable prey items. Ostracods (seed shrimp) were the most important
prey item, contributing up to 88% of the stomach contents by num-
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ber and 92% by weight in individual fish, and occurring in 62%
(n = 39) of the sampled fish. Zooplankton (Cladocera: Bosminidae,
Chydoridae, Daphnidae); midges (Diptera: Chironomidae), and
snails (Gastropoda: Lymnaeidae, Physidae, Planorbidae) also contributed materially to longnose sucker diets. Bosmina and Chydorus
were the main types of zooplankton eaten. These species were associated with the littoral margins of the reservoir whereas Daphnia
occupied open waters. Other items eaten by longnose suckers in
Box Canyon included water mites (Arachnidae: Hydracarina); two
kinds of scuds (Amphipoda: Gammaridae, Talitridae); copepods
(Eucopepoda: Cyclopoida); riffle beetles (Coleoptera: Elmidae),
western fireflies (Coleoptera: Lampyridae); biting midges or
no-see-ums (Diptera: Ceratopogonidae), black flies (Diptera:
Simulidae), crane flies (Diptera: Tipulidae); two kinds of mayflies (Ephemeroptera: Baetidae, Leptophlebiidae); damselflies
(Odonata: Coenagrionidae); five kinds of caddisflies (Trichoptera)
– conical case-makers (Brachycentridae), purse case-makers
(Hydroptilidae), long-horn caddisflies (Leptoceridae), trumpet net caddisflies (Polycentropidae), and free-living caddisflies
(Rhyacophilidae); terrestrial insects (unidentified parts); fingernail
clams (Pelecypoda: Sphaeriidae); and round worms (Nematoda)
(Skillingstad 1993; Skillingstad et al. 1993).
Longnose suckers (n = 23) in Sullivan Lake, Pend Oreille
County, Washington consumed primarily filamentous algae, which
occurred in 76% of the stomachs examined, and chironomid larvae
and pupae which occurred in 56% of the stomachs (Radar 2006;
Radar et al. 2006). Other prey included water mites (Hydracarina)
in 12% of stomachs, snails (Gastropoda) in 8% of stomachs, mayflies
(Ephemeroptera) in 4% of stomachs, amphipods (Gammaridae) in
4% of stomachs and ants / bees / wasps (Hymenoptera) in 4% of
stomachs, (Rader 2006; Rader et al. 2006). Rocks and sand were
also found in their stomachs.
Food of 74 stream dwelling longnose suckers collected in the
mouths of two tributaries of Yellowstone Lake consisted of algae
and aquatic plants, which occurred in approximately 70% of the
individuals examined and accounted for about 43% of the stomach
contents by volume (Brown and Graham 1954). These suckers also
consumed various types of aquatic insects – Coleoptera (beetles),
Diptera (flies), Ephemeroptera (mayflies), and Trichoptera (caddisflies), and trace amounts of water mites, fingernail clams, and
snails (Brown and Graham 1954). Stomachs of lake dwelling longnose suckers (n = 100) contained predominantly copepods and
chironomid larvae (Neave and Bajkov 1929).

Bridgelip sucker
Periphyton and filamentous algae occurred in 100 percent of the
guts of 45 bridgelip suckers, 184–484 mm TL, in the Hanford Reach
of the Columbia River and accounted for 98 percent of all gut contents by volume (Gray and Dauble 1976b). Trace amounts of midge
larvae and pupae (Diptera: Chironomidae); caddisfly (Trichoptera)
larvae, pupae, and adults; unidentifiable insects, organic debris,
and sand / gravel were also present (Gray and Dauble 1976b).
Chironomid larvae and pupae occurred in the diet of 94%
(n = 34 of 36) bridgelip sucker fry, 46–149 mm TL, in the Hanford
Reach, but periphyton was the dominant item by volume (60%)
found in their stomachs (Dauble 1980). Chironomid larvae and
pupae accounted for about 23% of the diet by volume. Juvenile
bridgelip suckers (n = 22), 150–349 mm TL, in the Hanford Reach
consumed periphyton, zooplankton, and aquatic insects (Dauble
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1980). Adults (n = 78), 350–489 mm TL, consumed almost exclusively periphyton with trace amounts of chironomids and other
aquatic insects (Dauble 1980).
In 1976, Lake Roosevelt bridgelip sucker (n = 10) fed on organic
detritus (periphyton and filamentous algae) (Stober et al. 1977). In
1997 and 1998, bridgelip sucker (n = 5) in Lake Roosevelt consumed
organic detritus, zooplankton, chironomids, beetles, water mites,
and terrestrial insects (Cichosz et al. 1999; Spotts et al. 2003). In
1999, Lake Roosevelt bridgelip sucker (n = 3) fed (by weight) on
15% midge larvae (Diptera: Chironomidae), 12% northern casemaker caddisfly larvae (Trichoptera: Limnephilidae), 10% mayflies
(Ephemeroptera: Baetidae), 8% scuds (Amphipoda), 8% riffle beetles (Coleoptera: Elmidae), and 47% unidentified organic detritus
(McLellan et al. 2003). In 2001, Lake Roosevelt bridgelip sucker
(n = 11) fed (by weight) on 97% organic detritus, 2% of fingernail
clams (Bivalva: Sphaeriidae), and trace amounts of chironomids,
oligochaetes, and unidentified insects (Scofield et al. 2004).
The stomach contents of 39 bridgelip suckers from Little Goose
Reservoir contained 98.2% diatoms (Fragilaria sp. and Melosira
sp.), 1.6% filamentous green and blue-green algae, and 0.2 detritus
(Bennett et al. 1983).

Largescale sucker
Periphyton was the main item in the diet of 52 largescale sucker,
240–569 mm TL, collected from the Hanford Reach of the
Columbia River (Gray and Dauble 1976b). Periphyton was present in 100% of the stomachs examined and accounted for 88% (by
volume) of the total gut contents. Crayfish (Pacifasticus lenisculus),
midge larvae, pupae, and adults (Diptera: Chironomidae), caddisfly larvae, pupae, and adults (Trichoptera), snails, filamentous
algae, and organic detritus, also contributed to the diet of these
suckers. Fish eggs were also found in one fish in trace amounts.
Diets of 148 largescale sucker, 40 to > 500 mm TL, in the Hanford
Reach were composed primarily of periphyton (diatoms and the
filamentous algae Zygamytaelis sp.) in fish of all sizes (Dauble
1986). Chironomids and zooplankton (mainly small Cladocera:
Chydoridae) were also important items in the diet of smaller sizes
(< 149 mm TL) of largescale sucker. Aquatic insects, especially chironomids and caddisfly (Trichoptera) larvae, pupae, and adults
were also important items in the diet. Largescale sucker swam upside down to feed on adult caddisflies and their exuviae (shed pupal
skin) as they were emerging on the surface (Dauble 1986).
In 1976, food of 39 largescale suckers in Lake Roosevelt consisted of organic detritus (periphyton, filamentous algae, and
aquatic insects) (Stober et al. 1977). In 1997, stomach contents of
largescale suckers (n = 61) collected in Lake Roosevelt contained
organic detritus, zooplankton and a variety of benthic invertebrates (Cichosz et al. 1999). In addition to periphyton and filamentous algae, which comprised only about 5% of the diet, prey with
high relative importance included chironomid larvae and pupae
(29%), Daphnia sp. (19%), worms (Oligochaeta: Lumbricoides)
(11%), and snails (Gastropoda: Lymnaeidae, Physidae, Planorbidae)
(9%). Other prey included copepods, crayfish (Decapoda:
Astacidae), water boatman (Coleoptera: Corixidae), caddisflies
(Trichoptera: Glossomatidae), dragonflies (Odonata: Anisoptera),
mayflies (Ephemeroptera: Baetidae), beetles (Coleoptera:
Elmidae, Gyrinidae), water mites (Arachnida: Hydracarina), ants
(Hymenoptera: Formicidae), unidentifiable fish and fish eggs.
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In 1998, largescale suckers (n = 97) in Lake Roosevelt consumed
27% Daphnia sp., 5% copepods, 1% small Cladocera (Alona quadrangularis, Bosmina longirostris, Ceriodaphnia quadrangulata),
and 14% organic detritus (Spotts et al. 2003). Terrestrial insects,
six kinds of caddisflies (Trichoptera) – including conical casemakers (Brachycentridae), elliptical case-makers (Glossomatidae),
snail case-makers (Helicopsychidae), purse case-makers
(Hydroptilidae), bizarre caddisflies (Lepidostomidae), and northern case-makers (Limnephilidae), round worms (Nematoda), oligochaete worms, giant stoneflies (Plecoptera: Pteronarcyidae), water mites (Arachnida: Hydracarina), water boatman (Hemiptera:
Corixidae), mayflies (Ephemeroptera: Baetidae, Heptageniidae),
riffle beetles (Coleoptera: Elmidae), and amphipod crustaceans
(Spotts et al. 2003).
In 1999, largescale suckers (n = 164) in Lake Roosevelt consumed
(by weight) 71% organic detritus; 14% zooplankton (Cladocera:
Daphnidae), and 4% Chironomidae larvae and pupae (McLellan
et al. 2003). About 95% of the identifiable food items by number were zooplankton. Additionally, the stomachs of these suckers contained segmented worms (Annelida: Oligochaeta); round
worms (Nematoda); spiders (Arachnida); crayfish (Decapoda:
Astacidae); three kinds of beetles (Coleoptera), including riffle
beetles (Elmidae), bark beetles (Salpingidae), and rove beetles
(Staphylinidae); biting midge (Diptera: Ceratopogonidae); dixid
midges (Diptera: Dixidae); black flies (Diptera: Simulidae); horse
flies (Diptera: Tabanidae); two kinds of mayflies (Ephemeroptera:
Baetidae, Ephemerellidae); water boatman (Hemiptera:
Corixidae), water treaders (Hemiptera: Mesoveliidae), shore bugs
(Hemiptera: Saldidae); aphids (Homoptera); three kinds of stoneflies (Plecoptera: Chloroperlidae, Nemouridae, Perlidae); seven
kinds of caddisflies (Trichoptera), including conical case-makers
(Brachycentridae), elliptical case-makers (Glossomatidae), snail
case-makers (Helicopsychidae), net spinners (Hydropsychidae),
purse case-makers (Hydroptilidae), northern case-makers
(Limnephilidae), and free-living caddisflies (Rhyacophilidae);
three kinds of snails (Gastropoda: Lymnaeidae, Physidae, and
Planorbidae); fingernail clams (Bivalva: Sphaeriidae), and unidentifiable organic detritus (McLellan et al. 2003).
In 2000, the diet of 147 largescale suckers in Lake Roosevelt contained (by weight) 75% organic detritus, 11% zooplankton (mainly
Daphnidae and other Cladocera), and 5% chironomid larvae and
pupae (Lee et al. 2003). About 73% of the identifiable food items by
number were zooplankton. Additionally, these stomachs contained,
many of the same food items as found in 1999. Also, these stomachs
contained some new types of prey not observed in 1999, including
scuds (Amphipoda: Gammaridae); stone centipedes (Chilopoda:
Lithiobiomorpha), diving beetles (Coleoptera: Dytiscidae), water scavenger beetles (Coleoptera: Hydrophilidae); mosquito larvae (Diptera: Culicidae), dance flies (Diptera: Empididae), stone
flies (Ephydridae), house flies (Diptera: Muscidae), moth flies
(Psychodidae), soldier flies (Diptera: Stratiomyidae); two new
mayflies (Ephemeroptera: Heptageniidae and Tricorythidae);
water treaders (Hemiptera: Mesoveliidae); aquatic caterpillars
(Lepidoptera: Pyralidae); darner flies (Odonata: Aeshnidae); giant
stone fly or salmon fly (Plecoptera: Pteronarcyidae); and trumpet
net caddisfly (Trichoptera: Polycentropidae) (Lee et al. 2003).
In 2001, the diet of 146 largescale suckers in Lake Roosevelt
contained (by weight) 91% organic detritus, 6% zooplankton (Cladocera: Daphnidae and other Cladocera), and 0.5%

Chironomid larvae and pupae (Scofield et al. 2004). About 98%
of the identifiable food items by number were zooplankton. Other
prey items included predaceous ground beetles (Coleoptera:
Carabidae); riffle beetles (Coleoptera: Elmidae), water scavenger beetles (Coleoptera: Hydrophilidae), crawling water beetles
(Coleoptera: Haliplidae), moth flies (Diptera: Psychodidae), black
flies (Diptera: Simulidae); armored mayflies (Ephemeroptera:
Baetidae); water boatman (Hemiptera: Corixidae), water striders (Hemiptera: Gerridae), aquatic caterpillars (Lepidoptera:
Pyralidae), stone flies (Plecoptera: Perlidae and Perlodidae), net
spinning caddisflies (Trichoptera: Hydroptilidae), bizarre caddisflies (Trichoptera: Leptostomatidae), northern case-maker
caddisflies (Trichoptera: Limnephilidae), pond, pouch, and orb
snails (Gastropoda: Lymnaeidae, Physidae, Planorbidae), and
Oligochaetes (Scofield et al. 2004).
Largescale sucker fed less extensively on periphyton and filamentous algae and more upon zooplankton in Lake Roosevelt than other
locations because deep draw downs for flood control, averaging
(ranging) 15 (4.3–25) meters between 1985 and 2001, precluded the
establishment of a stable benthic periphyton or macrophyte community. As a result sucker diet must shift if they are going to survive.
Black et al. (2003) based on analysis of carbon and nitrogen stable
isotopes determined that nearly all (99%) of the carbon in the flesh
of largescale sucker collected in Lake Roosevelt in 2000 and 2001
was derived from pelagic carbon sources, especially zooplankton.
Organic detritus dominated the diet of largescale sucker (n = 3) in
Box Canyon Reservoir, Pend Oreille River. Principle identifiable items
in the diet included: 15% fingernail clams (Pelecypoda: Sphaeriidae),
and 15% zooplankton (Cladocera: Daphnidae) (Barber et al. 1999).
Additionally, they consumed aquatic earthworms (Oligochaeta:
Lumbriculidae), tubificid worms (Oligochaeta: Naididae), two kinds
of scuds (Amphipoda: Gammaridae and Talitridae), seed shrimp
(Ostracods), biting midges (Diptera: Ceratopogonidae), house or
dung flies (Diptera: Muscidae), craneflies (Diptera: Tipulidae), and
damsel flies (Odonata: Coenagrionidae) (Barber et al. 1999). Round
worms (Nemotoda) were also found in their stomachs.
Skillingstad (1993) and Skillingstad et al. (1993) described the
diet of largescale suckers (n = 63) from Box Canyon Reservoir, Pend
Oreille River. No single prey except for organic detritus dominated
the diet. Instead, largescale suckers ate many types of food that varied by location and habitat type in proportion to their availability
in the environment, indicating that they were opportunistically
feeding on whatever prey were available. Prey included segmented
aquatic worms (Oligochaeta); round worms (Nematoda); flatworms
(Trichladida: Planaridae); water mites (Arachnida: Hydracarina);
shore hopper scuds (Amphipoda: Talitridae); three kinds of water
fleas (Cladocera: Bosminidae, Chydoridae, Daphnidae); copepods
(Eucopepoda: Cyclopoida); biting midges or no-see-ums (Diptera:
Ceratopogonidae), midges (Diptera: Chironomidae), dance flies
(Diptera: Empididae), horse or deer flies (Diptera: Tabanidae), crane
flies (Diptera: Tipulidae); two kinds of mayflies (Ephemeroptera:
Baetidae, Ephemerellidae); damsel flies (Odonata: Coenagrionidae);
purse case-maker caddisflies (Trichoptera: Hydroptilidae), longhorn caddisflies (Trichoptera: Leptoceridae), giant case-maker
caddisflies (Trichoptera: Phryganeidae), trumpet net caddisflies
(Trichoptera: Polycentropidae); terrestrial insects (unidentifiable parts), pond snails (Gastropoda: Lymnaeidae), pouch snails
(Gastropoda: Physidae), orb snails (Gastropoda: Planorbidae); fingernail clams (Pelecypoda: Sphaeriidae) and organic detritus.
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Sixteen juvenile largescale suckers (ages 0–4) in Bead Lake, Pend
Oreille County, Washington, consumed (by weight) 48% zooplankton
(Cladocera: Eurycercus, Bosmina, Daphnia; Copepoda: Diacyclops),
40% chironomids, 2% ostracods, and 4% diatoms (Radar 2006;
Radar et al. 2006). Water mites (Arachnida: Hydracarina), shore
hoppers (Amphipoda: Talitridae), mosquitoes (Diptera: Culicidae)
were also present in their diet. Eleven adult largescale suckers, age
5-12, in Bead Lake ate primarily chironomids (23% by number, 81%
by weight), zooplankton (29% by number, 9% by weight) and shore
hoppers (1% by number, 7% by weight). Individual fish averaged 428
chironomids, 530 zooplankton, and 9 shore hoppers per stomach.
Eurycercus, a littoral zooplankton that adheres to macrophytes, was
the main zooplankton consumed (463 ⁄ stomach). These fish also
consumed water mites, ostracods, pond skimmer (blue wing) dragonflies (Odonata: Libellulidae), net spinning caddisflies (Trichoptera:
Hydropsychidae), and fingernail clams (Bivalva: Sphaeriidae).
Largescale suckers stomachs (n = 22) in Little Goose Reservoir
contained four kinds of diatoms (Cymbella sp., Fragilaria sp.,
Melosira sp., and Surirella sp.) that accounted for 96.4% of the total number of food items (Bennett et al. 1983). Detritus, blue-green
algae, and filamentous green algae supplied the remainder of the
food.

Mountain sucker
No data were available for food habits of mountain suckers in eastern Washington. In Montana, Wyoming and Utah, diatoms, periphyton (filamentous algae) and benthic invertebrates attached to
rocks upon which diatoms and periphyton were growing were the
major food items (Hauser 1969; Brown 1971; Wydoski and Wydoski
2002). Their chisel-like bridge under their lip is an adaptation for
scraping diatoms, filamentous algae and invertebrates off of rocks,
and their long convoluted intestine is an adaptation for an herbivorous diet. Chironomid midges were noted as a component of their
diet. Mountain suckers frequently turned upside-down to feed
on periphyton attached underneath rock overhangs (Baxter and
Simon 1970).

Behavior and Ecology
Suckers are often despised by anglers, and sometimes even by fish
managers, as ‘trash’, ‘rough’ or ‘coarse’ fish, because they have the
mistaken reputation for competing with gamefish and preying
upon eggs of salmonids. For example, Carl (1936) reported that
kokanee eggs were found in the stomach contents of largescale
sucker in a lake in British Columbia. While it is true that suckers
occasionally eat the eggs of salmon and trout, these claims have
been greatly exaggerated. In nearly every food habits investigation
of a variety of sucker species, the dominant food eaten was aquatic
invertebrates, plant material, and organic detritus. Dauble (1986)
found no salmon eggs in the diet of largescale suckers collected in
the Hanford Reach of the Columbia River in the vicinity of where
chinook salmon were spawning. The Hanford Reach is a major fall
chinook salmon spawning ground and their eggs are readily available to suckers patrolling the area. Holey et al. (1979), conducted an
extensive literature review regarding sucker predation on gamefish
eggs. They concluded there was no evidence of harmful interactions between suckers and gamefish.
In point of fact, suckers have coevolved with salmonid fishes.
Salmonids typically bury their eggs, which protects them from
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suckers which probe the surface of the bottom substrate searching
for food. Also, salmonids spawn in the fall and spring, when water
temperatures are cold and the metabolism of suckers slows appreciably; so, in the rare instances when suckers do eat salmonid eggs,
they do not have to eat very many to meet their basic metabolic
demands.
Suckers actually benefit gamefish populations because:
1.

Fry and juvenile suckers are present in the diets of a
variety of gamefish;

2.

Sucker eat food (algae and detritus) that are not
utilized by most gamefish. By eating these types of
food, then being eaten by gamefish, suckers link this
material into the gamefish biomass; and

3.

Suckers are broadcast spawners, laying adhesive eggs
that stick on the surface of the substrate and make
easy targets for predatory fishes.

In fact, sucker eggs may actually be more prone to predation
by salmonids than the other way around. For example, I have observed rainbow trout in California Creek, Spokane County, consuming eggs of bridgelip sucker that had migrated into the lower
reaches of the creek from Latah Creek to spawn. When the rainbow stomachs were pumped, sucker eggs were the dominate food
item found in the gut contents, comprising > 90% of the total food
consumed by number and weight. The Idaho Department of Fish
and Game has found that cutthroat trout in Coeur d’Alene Lake
migrated into the Spokane River during the largescale sucker
spawning season and gorge exclusively upon sucker eggs. MacPhee
(1960), Dauble (1986), and Beauchamp (1995) also reported that
chinook salmon, sockeye salmon, and steelhead trout seasonally
forage on sucker eggs and larvae.
One advantage of consuming eggs is that their lipid content
makes them an especially rich source of energy since one gram of
lipid contains about twice the number of calories as one gram of
protein or carbohydrate. Thus, salmonids made up for their own
energetically taxing migration and spawning by consuming an especially nutritious food. Moreover, salmonids expended minimal
energy to search for, capture, and subdue their prey because sucker
eggs were immobile. Individual trout or salmon stomachs contained hundreds to thousands of sucker eggs, indicating that sucker
eggs may be seasonally important food item in the diet. Mountain
suckers were eaten by brown trout, rainbow trout and brook trout
as well as by birds and mammals (Wydoski and Wydoski 2002).
Juvenile largescale suckers living in large rivers or lakes move
inshore during the day to feed and offshore at night presumably to
avoid predatory fish that move inshore at night to feed (McPhail
and Lindsey 1970). However, in Lake Roosevelt I have observed,
young-of-the-year and yearling walleye in shallow water during
the day preying on largescale, bridgelip and longnose sucker fry.
Sucker fry were the most important (> 50% by weight) fish prey
found in the diets of walleye in Lake Roosevelt (Nigro et al. 1983).
Juvenile suckers were the important fish in the diet of channel catfish and smallmouth bass in John Day Reservoir (Gray et al. 1984).
Juvenile suckers were found in the diets of northern pike minnow,
channel catfish, and white sturgeon in the Hanford Reach of the
Columbia River (Dauble 1986).
Suckers also couple aquatic and terrestrial food webs. For example, in a study of bald eagles (Haliaeetus leucocephalus) nesting
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behavior in Lake Roosevelt, over the entire nesting season 13% of the
prey delivered by adults to their nests throughout the reservoir were
catostomids (SIAC 1996). Adult largescale sucker was the most common resident fish in the diet of bald eagles wintering in the Hanford
Reach of the Columbia River (Fitzner and Hanson 1979). Subadult
and adult sucker are also prey in diets of osprey (Pandion haliaetus),
and great blue heron (Ardea herodias) (reviewed by McEnvoy 1998).
Catostomids are especially vulnerable to debilitating gas bubble
trauma (GBT), which is caused by supersaturation of atmospheric
gases when water cascades over the spillway of a dam. Gases
trapped in air bubbles are forced into solution by increased pressure at the bottom of the plunge pool. See reviews by Bouck (1980),
Weitcamp and Katz (1980), and Lutz (1995). In fish, gas supersaturation causes emboli (gas bubbles) to form in blood vessels. Emboli
can coalesce to form occlusions in the ventral aorta (Figure 11.7) or
afferent capillaries in the gill lamellae, causing immediate death or
what is called acute gas bubble trauma. Additionally, gas bubbles in
capillary beds of tissues may rupture, producing pin point hemorrhages, termed petechia (Figure 11.8), or lesions, termed emphysemas. These symptoms usually do not result in death and are called
chronic gas bubble trauma. Gas bubble trauma is similar to decompression sickness or “the bends” experienced by scuba divers.
Suckers experience some distinctive symptoms of chronic GBT.
The following notes describe symptoms I observed in the Columbia
River (Lake Roosevelt), Spokane River, and Pend Oreille River,
Box Canyon Reservoir, in 1997. For example, they were prone to
exopthalmia (protrusion of the eyeball out of the socket) caused by
an aneurysm (swelling of an artery) behind the eye (Figure 11.9a).
Sometimes, a blood vessel in the cornea ruptures, making the eye
initially look blood shot and later translucent (indicating blindness). The damaged tissue became necrotic and eventually left a
hollow eyeball socket that healed over by growth of surrounding
tissue. This sequence is shown in Figure 11.9. It was not unusual to
find suckers that were missing one or both eyes. For example, about
3% of 5,313 largescale suckers that I sampled in Lake Roosevelt between 1997 and 2001 were missing at least one eye (McLellan et al.
1999, 2000; McLellan and Scholz 2001, 2002, 2003).
Another characteristic symptom of chronic gas bubble trauma in
suckers was subdermal emphysemas that raised the scales above the
surface of the skin, making the fish look puffy, like it was wrapped
in bubble wrap (Figure 11.10). The fleshy lips of suckers also contain capillaries that burst, causing the lips to rot off (Figure 11.11).
Petechial hemorrhaging and emphysemas on the caudal peduncle
of suckers was often extensive (Figure 11.12). Persistent high TGP for
many weeks in 1997 prevented healing. Blood coagulating on the
scales acted like nutrient agar in a petri dish, attracting microbes
and fungi. As a result the caudal peduncle became secondarily infected; its tissue gradually rotted away until the tail broke off the
body. Sucker reproduction was impaired by emboli occluding the
ovarian artery which shut off the blood supply to (and killed) developing eggs. This potentially caused the collapse of one or more year
classes depending upon the permanence of the blood vessel damage.
I observed numerous suckers in various stages of these afflictions in Lake Roosevelt, the Spokane River, and Box Canyon
Reservoir during the summer of 1997. In 1997, high snow pack and
runoff resulted in some of the highest stream flows over the period of record in the Upper Columbia and Pend Oreille rivers. In
the Pend Oreille River, mean annual discharge was 39,560 CFS in
1997 compared to an average mean annual discharge of 26,279 CFS

over the period of record (1963–1999). In the Columbia River at
the international border, mean annual discharge was 147,800 CFS
compared to a mean average annual discharge of 109,293 CFS over
the period of record (1930–1999). These high levels of discharge
resulted in spill over upstream dams, which caused supersaturation. For example, water entering Lake Roosevelt at the international border exceeded the US Environmental Protection Agency
(EPA) and Washington Department of Ecology standard for total gas pressure (TGP) (110%) on 118 days in 1997. TGP in Lake
Roosevelt exceeded 115% on 111 days and 120% for 49 days in 1997.
The highest TGP recorded at the US Geological Survey gauge on
the Columbia River at the international border was 134%. The
EPA / WDOE standard of ≤ 110% was established to protect aquatic
life, especially juvenile salmonids fishes. In 1997, 2,825 (84%) of
3,367 suckers that were examined in Lake Roosevelt had symptoms
of acute or chronic gas bubble trauma. These figures included 87
of 138 bridgelip suckers, 2,599 of 3,041 largescale suckers, 53 of 93

aorta

Figure 11.7

Acute GBT Emboli coalescing to block blood flow
in aorta of largescale sucker.

Figure 11.8

Petechial hemorrhages in a largescale sucker.
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Figure 11.9

(A) Normal eye; (B) Eye occluded by burst capillary; (C) Hollow eye socket; (D) Empty socket heals over; (E) So fish is
missing eye.

Figure 11.10

Subdermal emphysemas that resembled bubblewrap in a largescale sucker.

longnose suckers, and 86 of 95 hybrid suckers. The symptoms were
life threatening (See Figures 11.7–11.12).
In contrast, few suckers had symptoms of gas bubble trauma
in 1998 (33 of 3,267 examined), 1999 (19 of 931 examined), 2000
(6 of 607 examined), and 2001 (0 of 482 examined). Symptoms
were mild and did not appear to be life threatening. During each of
these years, TGP exceeded 110% for 82 days (1998), 135 days (1999),
117 days (2000) and 0 days (2001), i.e., in most of these years, when
little evidence of gas bubble trauma was detected, the number of
days that exceeded 110% was comparable to the number of days
that exceeded 110% (118 days) in 1997, when substantial gas bubble
trauma was detected. The difference between these years was the
number of days that TGP exceeded 115% (111 in 1997, 3 in 1998, 77 in
1999, 6 in 2000, 0 in 2001) or 120% (49 in 1998, 3 in 1998, 2 in 1999,
and 0 in 2000 and 2001). Thus, TGP exceeding about 115%-120% for
extended periods (weeks), rather than 110% appeared to be associated with GBT induced mortality in suckers. I believe that the EPA
786

Figure 11.11

Largescale sucker with damaged lips. Note also
hollow eyeball socket.

and WDOE could adopt a criteria of 115% instead of 110% and still
adequately protect aquatic biota.
In 1997, 6,089 (65.3%) of 9,321 total fish, representing 30 species (nine families), examined in Lake Roosevelt had symptoms
of GBT. The suckers experienced the second highest rate of GBT
and highest rate of mortality of any species examined. The sucker
population in Lake Roosevelt seems to have experienced a lingering negative impact from this single event. For example, largescale
suckers catch-per-unit-effort (CPUE) in Lake Roosevelt averaged
(ranged) 34 (18–47) individuals captured per hour of electrofishing
over a nine year period (1989–1997) before the GBT event and 8 (217) individuals captured per hour of electrofishing over a nine year
period (1997–2005) after the GBT event.
The high incidence of GBT in Lake Roosevelt suckers was surprising because Lake Roosevelt is a 121 m (396 feet) deep reservoir
with steeply sloping shorelines. The amount of gas that dissolves
into water is proportional to pressure created by hydrostatic head
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Figure 11.12

E

Largescale sucker with subdermal emphysemas on caudal peduncle. (A) Persistent high TGP caused secondary infection,
(B) that caused the caudal peduncle to develop fungus rot. (C) The caudal fin eventually broke off (D, E). Fish in photograph was alive at time of capture. Numerous fish were observed at various stages of this affliction in 1997.

(or depth). Each meter of depth exerts pressure that increases the
solubility of dissolved gases sufficiently to compensate for approximately 10% of saturation. This means if TGP is 130% on the surface, it is 120% at one meter, 110% at two meters, and 100% at three
meters depth. Because of the bathometry, suckers at almost any
location in Lake Roosevelt should be able to avoid excessive TGP
simply by migrating vertically into water below the compensation
depth. Thus, Lake Roosevelt was among the least likely places one
would expect to observe symptoms of GBT. Weitkamp and Katz
(1980) thought that fish could detect supersaturation and take
appropriate actions (e.g., behavioral avoidance) to remove themselves from potentially dangerous regions where TGP was high.
Our findings indicated that suckers in Lake Roosevelt, with opportunity to sound below the compensation depth, instead exhibited behavior that brought them into contact with supersaturated
water. Maximum levels of supersaturation occurred in May and
June when largescale suckers were spawning on gravel beaches
along the shoreline in water less than one meter deep. Either their
reproductive imperative may have prevented them from making
the sensible behavioral choice of sounding to avoid supersaturated
water or they were unable to detect the supersaturation.
Another possible cause of the high levels of GBT in Lake
Roosevelt suckers is that the annual drawdown of Lake Roosevelt
restricts establishment of periphyton, resulting in poor benthic
food production (Beckman et al. 1985; Black et al. 2003). This
forces suckers to become facultative planktivores, feeding on zooplankton in foam lines at the surface where they are subjected to
high TGP.

A long-term decline in sucker abundance was also observed in
Box Canyon Reservoir of the Pend Oreille River, Washington following the extended period of high TGP in 1997. In fish surveys
conducted at Box Canyon from 1987 to 1991, suckers (n = 6,275)
comprised 8.1% of the relative abundance of 77,037 total fish sampled (Bennett and Liter 1991; Ashe and Scholz 1999). In a fish survey
conducted in 2004, suckers (n = 530) comprised 3.4% of the relative
abundance of 15,525 total fish sampled in Box Canyon Reservoir
(Divens and Osborne 2005). Like the sucker population in Lake
Roosevelt, the population in Box Canyon Reservoir has still not
completely recovered from an event that took place 15 years ago.
Possibly gas bubble trauma reduced the adult spawning populations in each area to the point where non-indigenous predators
(walleye and smallmouth bass in Lake Roosevelt; northern pike,
smallmouth bass and largemouth bass in Box Canyon Reservoir)
now consume sufficient numbers of juveniles to hold sucker populations in check and hold rebuilding to pre-1997 levels in abeyance.
Thus, it appears that stochastic elevated TGP events, associated
with episodes of high runoff, cause catastrophic mortality in sucker
populations throughout the upper Columbia River and its tributaries. Potential solutions to correct this problem include either reduction in spill (which may not be possible in high runoff years) or
installation of spillway deflectors that direct supersaturated water
spilling over a dam into surface waters rather than allowing it to
plunge to depth in the plunge pool where the supersaturated gases
are forced into solution by the increased pressure.
Metapopulations of suckers have been fragmented and isolated by construction of hydroelectric dams, which block spawn-
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ing migrations of individuals with fluvial or adfluvial life histories to home spawning grounds (Dauble 1986; Schmetterling and
McFee 2006). For example, tens-of-thousands of sexually mature
largescale suckers aggregated annually in the tailrace of Milltown
Dam, on the Clark Fork River near Missoula, Montana (McEvey
1988; Schmetterling and McFee 2006). The dam was situated on
the Clark Fork, a short distance below its confluence with the
Blackfoot River. It is thought that these fish congregated below the
dam because they were trying to return to their home spawning
grounds farther up the Clark Fork or in the Blackfoot River, but
their passage was blocked because there is no fish ladder at the
dam. To test this hypothesis, sexually mature largescale suckers
were collected below the dam, implanted with radio-transmitters
and released above the dam in either the Clark Fork (n = 2) or
Blackfoot (n = 12) rivers (Schmetterling and McFee 2006). Six of
the fish released in the Blackfoot back-tracked below the junction
of the two rivers then ascended the Clark Fork. The eight fish in the
Clark Fork traveled distances ranging from 16–159 km upstream to
spawning sites in the Clark Fork River. The six fish that ascended
the Blackfoot River traveled distances ranging from 5.1–75.6 km
to spawning sites in the Blackfoot River. After the spawning season, one sucker died. Of the remaining 13, four moved upstream
and nine moved downstream of their spawning site. Of those that
moved downstream, two moved below Milltown Dam and the others remained above it.
Based on these results, Schmetterling and McFee (2006) concluded that because all the suckers transported above Milltown
Dam remained continuously above it until after spawning occurred
instead of immediately falling back to spawn below it, the tailrace
of the dam was probably not the desired destination of the tens-ofthousands of suckers that congregated there. Instead, these suckers
may be attempting to return to home spawning grounds located
above the dam, as suggested by the backtracking of some individuals released in the Blackfoot River into the Clark Fork River.
Backtracking is a common phenomenon used by adult salmon following the odor of their home streamwaters to a natal site (Johnson
and Hasler 1980; Hasler and Scholz 1983). The odor, imprinted in
the memory of the juvenile fish before it migrates out of its natal
tributary, acts as a sign stimulus to elicit a stereotyped behavior
called positive rheotaxis (i.e., swimming against a current) in returning adults. If the fish ascend the wrong tributary at a stream
juncture and loose track of the odor, it exhibits negative rheotaxis
(i.e., swims with the current) until encountering the home stream
odor again. It then ascends the branch containing the odor].
Because of the large number of suckers aggregating below
Milltown Dam. Schmetterling and McFee (2006) suggested that
providing fish passage “would result in a tremendous amount of
biomass transferred to upriver areas.” For example, sucker eggs
and larvae could be consumed by native salmonids such as bull
trout and cutthroat trout that live in the Blackfoot and Clark Fork
rivers above the dam. Juvenile, subadult, and adult suckers could
be consumed by bald eagle, osprey, heron, black and grizzly bears,
and river otter living above the dam. Nutrients eroded from upstream sources are assimilated by periphyton farther downstream.
Fluvial and adfluvial suckers consume periphyton and recycle nutrients from downstream sites back to head water areas, similar to
how salmon recycle nutrients from the ocean back to their home
streams. Thus suckers play a similar ecological role as salmon.
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Nature writer Sigurd F. Olson (1932) observed a female whitetailed deer (Odocoileus virginianus) eat a 14 inch sucker spawning
in a stream at Quetico Provincial Park, Ontario. The deer ‘stamped’
her feet and eventually impaled one. “She … immediately took it up
in her mouth while [it] was still flapping” and “oriented it as any fish
eating animal would do and munched it down head first.” She attempted to capture another but was unsuccessful. I have seen many
references in the salmon literature that erroneously cite this report
as an example of white-tailed deer eating salmon.

Longnose Sucker
Longnose sucker prefer cold-water lakes and cold big rivers or
big-river reservoirs. Upper lethal temperature was 26.5°C (79.8°F)
when acclimated at 14°C (57.2°F) and 27°C (80.6°F) when acclimated at 11.5°C (52.7°F) (Black 1953).
Although the flesh is bony, its flavor is sweet (Wydoski and
Whitney 1979). Commercial fishermen in the Great Lakes market
longnose sucker as frozen fillets and it is used as food for mink ranches
and sled dogs in British Columbia (Wydoski and Whitney 1979).
The longnose sucker is the only North American sucker that
occurs in Asia, in the Anadyr, Kolyma, and Yena river drainages
of Siberia. It occurs throughout Alaska, Canada and to about 45°N
latitude in the United States. Upper lethal temperature of longnose
sucker acclimated to 11.5% 52.7°F was 27°C (80.6°F) (Black 1953).
Longnose sucker is utilized by native peoples in northern Canada
and Alaska for food and as food for their dogs. They are commercially fished in the Great Lakes and other large lakes in Canada
(e.g. Great Slave Lake), and marketed as "mullet". Their "flesh is
firm, white, flaky, and sweet" (Scott and Crossman 1973).

Bridgelip Sucker
Bridgelip sucker prefer cold water of small, swift rivers with gravel,
cobble or rocky bottoms. They also occur in large deep rivers and
reservoirs with moderate current with sandy or muddy bottoms
and rarely occur in lakes (Scott and Crossman 1973).
Indian tribes of the Columbia Basin harvested bridgelip sucker,
along with other species of suckers, for food. This most often
occurred in the late winter or early spring when their supply of
salmon that they had laid in for the winter was running low. For
example, Ross Cox, a fur trader, wrote that the Spokane and Coeur
d'Alene Indians took "immense quantities of carp (i.e. suckers)" in
the Spokane River above its confluence with Latah (Hangman)
Creek in late February 1814 (Cox 1957).

Largescale Sucker
Habitat of largescale sucker includes big rivers, big-river reservoirs
and lakes. They are also abundant in mid-size (2nd order) rivers and
are occasionally found in 3rd, and 4th order tributaries. The upper lethal temperature for largescale sucker acclimated to 18.9°C (66°F)
was 29.4°C (85°F) (Black 1953). Natural hybrids between largescale
and bridgelip sucker (Scott and Crossman 1973), largescale and
white sucker (Catostomus commersoni), and largescale and longnose sucker (Wydoski and Whitney 1979) are known to occur.
Marking studies indicated that largescale suckers are rather
sedentary. Largescale suckers swimming in the Hanford Reach extended their paired fins and lowered their dorsal fin to maintain
position in fast current (Dauble 1986). Their behavior minimized
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their energy expenditures. Dauble (1986) marked 1,337 largescale
suckers between RKM 578 and 584 (i.e., in the Hanford Reach) between April 1981 and April 1982. Of these, 79 (5.5%) were recaptured. Of the recaptured fish, 85% were collected within 500 m of
the initial tagging site (Dauble 1986). One fish was recaptured four
times over 11 months, each time within 500 m of its original marking site. A few fish were recaptured up to 14 km upstream or 60 km
downstream from their release sites (Daubel 1986).
Of 1,349 largescale sucker marked with individually numbered
floy tags in Box Canyon Reservoir, Pend Oreille River, 4.9% (n = 66)
were subsequently recaptured from one month to two years later
(Ashe and Scholz 1992). Of the recaptured fish, 74% were recovered
at the same location where the fish was originally marked, 9% were
recaptured within 1-5 km of the original capture site, 6% were recaptured within 5-10 km of the original capture site, and 10% were recaptured > 10 km from the original capture site (Ashe and Scholz 1992).
In the Columbia River, British Columbia, 1,107 largescale suckers
were tagged in the “free-flowing” segment between the international
border and Hugh Keenleyside Dam (Hildebrand et al. 1995). Of
those recaptured, 23% were recaptured at the same location where
they were originally marked. Most of the others were recaptured
within about 5 km of the original capture site. A few recaptures were
made up to 40–48 km away from the original capture site.
In Lake Roosevelt, EWU subdivided the reservoir into eleven
20 km long sections (nine in the mainstem of the Columbia River
and two in the Spokane River Arm). Largescale suckers in each
section were given either a distinctively colored floy tag that identified the section or an individually numbered floy tag that identified the specific location where the fish was marked. Of 6,057 total
largescale suckers tagged, 275 (4.5%) were subsequently recaptured
from 2–1,230 days after they were released. Of the recaptured largescales, 261 (95%) were caught in the same section or at the same
location where the fish was originally marked. Four marked with
individually numbered tags were recaptured twice, each time at the
original capture site.
Almost half (n = 2,768) of the largescale suckers marked in
Lake Roosevelt were collected, tagged, and released in the Spokane
River below Little Falls Dam during the spawning season. Three of
the fish released below Little Falls Dam were among the 14 suckers recaptured at a location other than its original marking location. One fish marked at Little Falls was caught at the mouth of the
Spokane River and another at Hawk Creek one to two months after
spawning. A third fish originally marked below Little Falls Dam
was recaptured 1,230 days later after it had traveled a distance of
130 km to Kettle Falls. These data indicate that some dispersal away
from spawning areas may occur.
Most other fish recaptured in a section other than where it
was originally marked were recaptured in the Spokane River near
Little Falls Dam during the spawning season in the year after it was
marked. For example, one fish tagged during the summer at the
mouth of the Spokane River was recaptured below Little Falls Dam
during the following year in the spring. In another instance, of 479
largescale suckers marked at Hawk Creek, 15 were recaptured there,
two were recaptured at Spring Canyon (near Grand Coulee Dam,
about 45 km downstream from Hawk Creek) in the same summer

as they were marked and four were recaptured in the Spokane River
below Little Falls Dam during the spawning season the following
spring. Of 576 largescale suckers marked at Hunters, 19 were recaptured at Hunters, two were recaptured at the mouth of the Spokane
River the following spring and two more were recaptured below
Little Falls Dam during the spawning season later that spring.
Collectively, these data provide some meager evidence consistent with the hypothesis that some largescale suckers in Lake
Roosevelt may migrate between summer foraging home ranges and
a home spawning area. However, in addition to the large number
of ripe largescale suckers observed below Little Falls Dam, I have
observed largescale suckers spawning over shoreline gravel near
Qui Qui Creek about 10 km above Grand Coulee Dam. I have collected largescale sucker swimup fry in larval light traps and Miller
Samplers (high speed plankton tow nests designed to capture fish
larvae) at many locations throughout the reservoir. They were especially abundant in the upper reservoir near Kettle Falls. Since
sucker larvae tend to drift downstream with current flow, I infer
that largescale suckers spawn at (a) location(s) above Kettle Falls.
Thus, the data also suggests an alternative hypothesis, that largescale suckers spawn at many locations throughout the reservoir.
Largescale sucker usually occur in shallow water (depth less
than 3 m (10 feet), but sometimes can be found at depths up to 24
meters (80 feet) (Wydoski and Whitney 1979). Largescale sucker
flesh is sometimes sold at fish and chip restaurants in Canada
(McPhail and Lindsey 1970) and been used to feed fur bearing
mammals held in captivity (Scott and Crossman 1973).

Mountain Sucker
Mountain sucker prefer clear cold 2nd, 3rd, and 4th order tributaries with sand, gravel, rubble or boulder substrates (Scott and
Crossman 1973; Wydoski and Whitney 1979). Mountain sucker
occur from sea level to about 8,400 ft in altitude, and reside in
streams with summer temperatures that vary from 15.5–23.3°C
(60–74°F) (Scott and Crossman 1973). Preferred temperature
range from 12.8–21°C (55–70°F) (Wydoski and Whitney 1974). It
also occurs in alpine lakes. It has been propagated for use as baitfish in Utah (Sigler and Miller 1963).
Papers on aspects of the life history of the four species of catostomids in Washington or locations in the Pacific Northwest
include largescale sucker (Carl 1936, MacPhee 1960, Geen et al.
1966; McCurt and Aspinwall 1970; Nelson 1968, 1974; Nelson 1968;
Dauble 1978, 1986; Dauble and Buschbum 1981); longnose sucker
(Carl 1936, Stentun 1951; Brown and Graham 1954, Harris 1962;
Geen et al. 1966); bridgelip sucker (Dauble 1978, 1980, Dauble
and Buschbum 1980); mountain sucker (Bond 1953; Hauser 1969;
Hunter 1975; Wydoski and Wydoski 2002).
Important papers that deal with revising the taxonomy of
suckers include Jordan (1878), Smith (1966, 1974, 1992), and
Koehn (1969). Brunner (1991) compiled a bibliography of the
Catostomidae. Dauble (1978, 1980, 1986) and Dauble and Page
(1984) described the ecology of largescale and bridgelip suckers in
the Hanford Reach, the last free flowing section of the Columbia
River above Bonneville Dam in the United States.

A. T. Scholz

789

Chapter 11

KEY TO THE FAMILY CATOSTOMIDAE (SUCKERS)
Generalized Family Characters
Confirm that your specimen possesses these characters before using the key to species.
1.

No teeth in jaws; mouth inferior and sucker-like, with
large fleshy lips covered in rows of papillae.

2.

One dorsal fin, usually in about middle of body.

3.

Pelvic and pectoral fins inserted near ventral midline;
pelvic fins in abdominal position, origin is about under
the posterior insertion of the dorsal fin.

4.

Origin of anal fin always far behind the posterior insertion of the dorsal fins, about midway between dorsal
and caudal fin, on or near caudal peduncle.

5.

All fins without spines.

6.

Pharyngeal teeth present on last pharyngeal arch,
always in 1 row, with 16 or more comb-like teeth. (Need
to dissect to observe.)

Dichotomous Key to the Catostomidae of Eastern Washington

COUPLET

SPECIES

1
A. Completely cleft lower lip (0-2 rows of papillae separate
mouth from lip). Refer to Figure 11.3a, b page 772.

GO TO 2

B. Lower lip incompletely cleft (at least 2-4 rows of papillae
separate mouth from lip). Refer to Figure 11.3c, D page 772

GO TO 3

2
A. Dorsal fin with 13-15 rays.

LARGESCALE SUCKER Catostomus macrocheilus, PAGE 809

B. Dorsal fin with 9-12 rays.

LONGNOSE SUCKER Catostomus catostomus, PAGE 791

3
A. No notch on each side of mouth between upper and lower
lip.

B. Distinct notch on each side of mouth between upper and
lower lip.

BRIDGELIP SUCKER Catostomus columbianus, PAGE 797

MOUNTAIN SUCKER Catostomus platyrhynchus, PAGE 821

notch
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LONGNOSE SUCKER
Catostomus catostomus (Foster, 1773)
Primary Identification

Confirming Characteristics

1.

Lower lip “completely” cleft; 0-1, rarely 2, rows of papillae between anterior end of cleft and mouth.

1.

More than 15 scales in diagonal row above lateral line;
95-120 in lateral line row.

2.

Dorsal fin taller than base is wide with 9-11 rays.

2.

3.

Scales relatively small and uniform. Posterior scales
may be slightly larger (< 1.5 x) than anterior scales.

Relatively long distance between tip of snout and upper
lip.

3.

Breeding males have nuptial tubercles on anal, caudal,
and pelvic fins. Males also develop bright red band
along side of body. Females do not develop red stripe
and have smaller nuptial tubercles.

Figure 11.13

Longnose sucker, Lake Roosevelt, Ferry, Lincoln and Stevens counties, WA. Inset shows completely cleft lower lip and
snout overhanging lip.

Similar Species
1.

2.

down’, an allusion to the way in which their large lips hang below
the mouth (Ostermann 1995). The Nez Perce did not distinguish
between species of sucker but called them all mu'q'ue.

Largescale sucker: Lower lip completely cleft, but
posterior scales much larger (> 2X) than anterior scales.
Relatively short distance between snout and upper lip.
Dorsal rays 12-16 (usually 13–15).

Systematic Notes

Bridgelip and mountain suckers: Lower lip of both
species is incompletely cleft. At least 2 rows of papillae,
usually 3–4, cross the midline.

Etymology
Catostomus: (G.) cato = down, stomus = mouth. Inferior mouth.

Pronunciation
Catostomus: că-tō-stō-mŭs.

Common Name(s)
Longnose sucker (AFS name), northern sucker, and finescaled
sucker. Salish sucker refers to a distinct form found in the Puget
Sound drainage of Washington and lower Fraser River of southwestern British Columbia. Mullet is the name used by commercial
fisherman. The Spokane Indians did not distinguish between species of suckers but called them all chl-ene, which means ‘face hangs

Originally described from tributaries of Hudson Bay as Cyprinus
catostomus (Foster 1773:155), their name was literally translated as
“the carp with the inferior mouth.” LeSueur (1817:89,102) placed
suckers in their own family, Catostomidae and created the genus
Catostomus to replace Cyprinus. The longnose sucker exhibits a
great deal of morphological, morphometric and meristic variation in adapting to varying local environmental conditions across
its wide range. This variation created taxonomic confusion when
many of the variants were initially designated as distinct species.
They were described under at least 14 different scientific names;
Catostomus forsterianus, C. longirostris, C. aurora, C. lacturius, and
C. griseus being most commonly employed. Jordan (1878: 100–102),
in his revision of the Catostomidae synonymized Cyprinus catostomus (Foster 1773), C. longirostrum (LeSueur 1817), C. hudsonius
(LeSueur 1817), C. forsterianus (Richardson 1823), C. aurora (Agassiz
1850), C. griseus (Girard 1856), and C. lacturius (Girard 1856) and
placed them all under the name Catostomus longirostris LeSueur. He
offered no explanation for why he chose to use the junior synonym
C. longirostris for the specific epithet. Jordan and Gilbert (1883: 126)
continued to use C. longirostris LeSueur. Later, Jordan (1886: 120)
reexamined Girard’s specimens of C. griseus and C. lacturius in the
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Smithsonian Collection and placed them in synonymy with C. catostomus (Forster). After this, Jordan and his colleagues predominately
used the current name for longnose suckers (Jordan and Evermann
1896: 726; Jordan et al. 1930: 106) and this name has persisted to the
present time.
For a time, many of the old specific epithets remained in use
to designate subspecies but Schultz (1941: 29–30) noted that recognition of subspecies was problematical because he was unable
to distinguish between several subspecies in the fish collection at
the Smithsonian. A dwarf form of the longnose sucker has been
recognized and called by various subspecific names: Catostomus
catostomus pocatello in the Snake River drainage, Idaho, C. catostomus lacustris in the Athabasca River drainage, Alberta (Scott
and Crossman 1973: 532). At present time, the American Fisheries
Society does not recognize any subspecies.
McPhail and Taylor (1999) noted that the longnose sucker in
the lower Fraser River, southwestern British Columbia and in the
Puget Sound region of Washington State have been reproductively
isolated from other populations of longnose suckers since before
the last Ice Age. Their body proportions and DNA sequences were
distinctive from longnose sucker found in the upper Fraser and
Columbia Rivers. Although they did not suggest a subspecies designation, they did use a different common name (Salish sucker)
to distinguish them from other populations of longnose suckers.
They concluded that the Salish sucker represented an evolutionary
significant unit within the longnose sucker genome.

Eigenmann (1895: 108).

Catostomus catostomus (Forster)

Jordan and Evermann (1896: 726); Schultz (1929: 47); Jordan,
Evermann, and Clark (1930: 106); Clemens (1939: 32); Baily et al.
(1960: 17); McPhail and Lindsey (1970: 285); Paetz and Nelsen
(1970: 186); Scott and Crossman (1973: 531); Eddy and Underhill
(1974: 295); Wydoski and Whitney (1979: 95, 2003: 143); Robins
et al. (1980: 26); Simpson and Wallace (1982: 21); Phillips et al.
(1982: 169); Becker (1983: 688); Robins et al. (1991: 25); Nelson
and Paetz (1992: 189); Baxter and Stone (1995: 124).

Catostomus catostomus griseus
Simon (1939: 30, 1951: 57).

Catostomus catostomus griseus Girard
Schultz (1936: 145, 1941: 29).

Catostomus catostomus catostomus

Simon (1939: 30, 1951: 57); Trautman (1957: 272).

Catostomus catostomus

Keil (1928: 129); Brown (1971: 121); Holton and Johnson
(1996: 24).

Catostomus catostomus (Forster, 1773)

Robins et al. (1991: 25); Mecklenberg et al. (2002: 142) Nelsen et
al. (2004: 78); Scholz and McLellan (2009: 92; 2010: 163).

Scientific Synonyms

Distribution and Stock Status

A partial list of scientific synonyms is presented below. In compiling this list, I selected only those names that were used by taxonomists working in the Pacific Northwest and adjacent regions.

The longnose sucker is the most widely distributed species of
sucker in North America. It is the only species of North American
sucker found in Asia, being found in Siberian Rivers that drain
into the Bering and Chukchi seas. It occurs throughout Canada
and Alaska. In the contiguous United States, it occurs in New
England, Great Lakes, Northern Great Plains (Upper Missouri
River System), and Pacific Northwest (throughout the Columbia
and Fraser River Basins).
Longnose suckers are present in 11 of 20 eastern Washington
counties (Table 10.15, Figure 11.14). Longnose suckers were reported from Columbia River reservoirs upstream of Priest Rapids
Dam, but no records were found indicating their presence in the
Columbia River reservoirs below this point (e.g., Hjort et al. 1981)
or in the Snake River reservoirs (e.g., Bennett et al. 1983). However,
since they are present in the upper Columbia, it would not be
surprising to occasionally find one the lower Columbia River.
Longnose suckers have also been reported in various water bodies
associated with the Columbia Basin irrigation project in Adams,
Douglas, Franklin, and Grant counties. Longnose sucker was not
present in upper Crab Creek in eastern Grant and Lincoln counties
(Scholz 2002, 2003).
Longnose sucker have also been reported in the Chelan,
Sanpoil, Spokane, Colville, Kettle, and Pend Oreille sub-basins.
They have not been reported in the Klickitat, Walla Walla, Yakima,
Wenatchee, Methow, Crab Creek, Touchet, Palouse, Tucannon or
Grand Ronde sub-basins.
Longnose suckers are rare in the Columbia River and tributaries downstream of Chief Joseph Dam but are more abundant
above it. In Priest Rapids and Wanapum reservoirs 44 longnose
sucker were among 58,093 total fish sampled by electrofish-

Cyprinus catostomus sp. nov.

Forster (1773: 155) original description.

Cyprinus (Catostomus) forsterianus (Richardson)
Richardson (1836: 116).

Acomis griseus sp. nov.

Girard (1823: 203, 1856: 173)

Acomis lacturius Girard
Suckley (1860: 360).

Catostomus longirostrum sp. nov.
LeSueur (1817: 102).

Catostomus aurora sp. nov.
Agassiz (1850: 360).

Catostomus forsterianus sp. nov.
Richardson (1823: 720).

Catostomus sucklii sp. nov.
Girard (1856: 175).

Catostomus (Acomis) lacturius sp. nov.
Girard (1856: 174, 1858: 202).

Catostomus longirostris LeSueur

Jordan (1878: 100); Jordan and Gilbert (1883: 126).

Catostomus griseus (Girard)
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Figure 11.14

Distribution of longnose sucker in eastern Washington.

ing, gill netting, beach seining set lining and minnow trapping
in 1999 (Pfiefer et al. 2001). Relative abundance was < 0.1%. In
Rufus Woods Reservoir, the impoundment behind Chief Joseph
Dam, longnose suckers (n = 1,715) accounted for about 20% of
the relative abundance of all fish (n = 8,683 total fish) collected
in the reservoir (Beeman et al. 2003). In Lake Roosevelt, longnose sucker comprised 35.7% of 66,238 catostomids examined
between 1949 and 2010. Between the international border and
Hugh Keenleyside Dam, British Columbia, longnose sucker
comprised 14% of 2,162 catostomids examined by Hildebrand
(1991). At Little Falls Reservoir, Spokane River, longnose sucker
(n = 488) accounted for about 6% of the relative abundance in
a sample of 8,279 total fish (Heaton 1992). Little Falls Reservoir
is approximately 6.5 km in length. The population (±95% confidence intervals) of longnose suckers inhabiting Little Falls
Reservoir was estimated, using a Schnabel mark/recapture estimator, at 10,431 (9,821–13,038) individuals (Heaton 1992). Density
was approximately 1,605 longnose suckers/km. Some specimens
of longnose sucker collected in the Kettle River are housed in

the Royal British Columbia Museum (RBCM 984-00454-7 and
RBCM 984-00455-8).
Longnose suckers (n = 1,615) accounted for 3.4% of fish among
47,418 fish that I sampled in the Pend Oreille River from 1988 to
1990 (Ashe and Scholz 1992). Box Canyon Reservoir stretches 90
km between Box Canyon and Albeni Falls dams. In 1990, the longnose sucker population (± 95% confidence intervals) was estimated
using a Schnabel estimator at 218,743 (85,781 to 874,971) individuals (Ashe and Scholz 1992). Density was approximately 2,430 (953–
9,721) longnose suckers/km.
Longnose sucker were occasionally encountered throughout
the Columbia Basin Project Area in Adams, Douglas, Grant, and
Franklin counties. For example, 400 were observed in a snorkel
survey at Rocky Ford Creek, north of Moses Lake, Grant County in
1996 (Foster et al. 1997). Longnose sucker were eradicated during a
WDFW rehabilitation of the Hampton Lakes drainage, Adams and
Grant counties in 1994 (Foster et al. 1995). The Hampton Lakes receive inflow from Potholes Reservoir and drain into the Columbia
River via lower Crab Creek.
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Table 11.7

Distribution of longnose sucker in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. USNM refers to the United States National Museum Fish
Collection. RBCM refers to the Royal British Columbia Museum Fish Collection. SU refers to the Stanford University Fish
Collection. AC refers to Albertson College, Norma J. Smith Museum of Natural History Fish Collection. (Page 1 of 3.)

County

Location

Reference

Adams

Lind Coulee

UW 41258 (M. Munn USGS, 1996)

Asotin

No records of presence found

Benton

No records of presence found

Chelan

Entiat River

Wydoski and Whitney (2003)

Chelan

Lake Chelan

Evermann (1899); Brown (1994), Mongillo and Hallock (1995), Hallock (2001)

Chelan

Columbia River (Rock Island Reservoir)

Burley and Poe (1994)

Chelan

Columbia River (Rocky Reach Reservoir)

Burley and Poe (1994)

Chelan

Columbia River (Wanapum Reservoir)

Burley and Poe (1994)

Chelan

Wenatchee River

Wydoski and Whitney (2003)

Columbia

No records of presence found

Douglas

Columbia River (Rock Island Reservoir)

Burley and Poe (1994)

Douglas

Columbia River (Rocky Reach Reservoir)

Burley and Poe (1994)

Douglas

Columbia River (Rufus Woods Reservoir)

Beeman et al. (2003); Gadomski et al. (2003)

Douglas

Columbia River (Wanapum Reservoir)

Burley and Poe (1994)

Douglas

Columbia River (Wells Reservoir)

Burley and Poe (1994)

Ferry

Columbia River (Lake Roosevelt)

Stober et al. (1977); Harper et al. (1981); Nigro et al. (1982, 1983); Beckman et
al. (1985); Peone et al. (1990); Griffith and Scholz, (1991); Thatcher et al. (1993);
Underwood and Shields (1996a, 1996b); Underwood et al. (1996); Scholz (1997,
1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006); Chichosz et al. (1997,
1999); McLellan et al. (1998, 1999, 2001, 2003, 2004, 2005, 2006); Baldwin et
al. (1999, 2006a, 2006b); McLellan and Scholz (2001, 2002, 2003); Baldwin
and Polacek, (2002); Lee et al. (2003, 2006); Pavlick-Kunkel et al. (2005, 2008);
Schofield et al. (2004, 2009); Fields et al. (2004); Miller (2006a, 2006b, 2006c)

Ferry

Hall Creek

RBCM 988-00896-1 (Clearmont, 1988)

Ferry

Kettle River

Mongillo and Hallock (1995); McLellan and Vail (2005)

Franklin

Hampton Lake

Foster et al. (1995)

Garfield

No records of presence found

Grant

Banks Lake

Wydoski and Whitney (2003)

Grant

Columbia River (Priest Rapids Reservoir)

Burley and Poe (1994)

Grant

Columbia River (Wanapum Reservoir)

Burley and Poe (1994)

Grant

Frenchman Hills Wasteway

Hallock (2001)

Grant

Hampton Lake

Foster et al. (1995), Jackson (1995), Mongillo and Hallock (1995)

Grant

Moses Lake @ Rocky Ford Creek

Hallock (2001)

Table 11.7 continued on next page
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Table 11.7 continued

Distribution of longnose suckers in eastern Washington. (Page 2 of 3.)

County

Location

Reference

Grant

Rocky Ford Creek

Foster et al. (1997)

Kittitas

Canal S.E. of Ellensburg

Hallock (2001), Mongillo and Hallock (1995)

Kittitas

Columbia River (Priest Rapids Reservoir)

Burley and Poe (1994)

Kittitas

Columbia River (Wanapum Reservoir)

Burley and Poe (1994)

Klickitat

No records of presence found

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Lincoln

Mill Canyon Creek

Scholz (1999)

Lincoln

Spokane River Arm Lake Roosevelt

See Columbia River (Lake Roosevelt)

Lincoln

Spokane River (Little Falls Reservoir)

Heaton (1992)

Okanogan

Columbia River (Lake Roosevelt)

See Ferry County

Okanogan

Columbia River (Rufus Woods Reservoir)

Beeman et al. (2003); Gadomski et al. (2003)

Okanogan

Columbia River (Wells Reservoir)

Burley and Poe (1994)

Okanogan

Kettle River

McLellan and Vail (2005)

Okanogan

Methow River

UW 005408 (collected in 1938); Wydoski and Whitney (2003)

Okanogan

Okanogan Lake, BC

Dymond (1936); Clemens et al. (1939)

Okanogan

Osoyoos Lake

Hallock (2001)

Pend Oreille

Boundary Reservoir

McLellan (2001)

Pend Oreille

Box Canyon Reservoir

Barber et al. (1989a, 1989b, 1990a, 1990b); Ashe et al. (1991a, 1991b); Bennett
and Liter (1991); Ashe and Scholz (1992); Geist et al. (2004); Scholz et al. (2005);
Divens and Osborne (2006)

Pend Oreille

Horseshoe Lake

Mongillo (1993); Mongillo and Hallock (1995)

Pend Oreille

Sullivan Lake

Hallock, (2001); Nine (2005); Nine and Scholz (2005)

Pend Oreille

Sullivan Lake

Mongillo and Hallock, (1995); Nine and Scholz (2005)

Pend Oreille

Trout Lake

Mongillo (1993); Mongillo and Hallock (1995)

Spokane

Deep Creek

RBCM 988-00901-1 (A. Peden, 1988)

Spokane

Little Spokane River

Hartung and Meier (1980); Pfeiffer (1998)

Spokane

Spokane River (Long Lake Reservoir)

Bennett and Hatch (1991); Hatch (1991); Smith (1992); Osborne et al. (2003b)

Spokane

Spokane River (RKM 130-163)

Bailey and Saltes (1982); Bennett and Underwood (1988)

Stevens

Chamokane Creek

Heaton (1992)

Stevens

Columbia River (Lake Roosevelt)

See Ferry County

Stevens

Columbia River @ Golden, BC

Dymond (1936)

Stevens

Columbia River @ Revelstake, BC

Dymond (1936)

Stevens

Colville River

Hallock (2001)

Stevens

Spokane River (Little Falls Reservoir)

Heaton (1992)

Stevens

Spokane River (Long Lake Reservoir)

See Spokane County

Walla Walla

Mill Creek

SU1268 (Collector unknown, date unknown, probably USFC 1893)

Table 11.7 continued on next page
A. T. Scholz
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Table 11.7 concluded Distribution of longnose suckers in eastern Washington. (Page 3 of 3.)
County

Location

Whitman

No records of presence found

Reference

Yakima

Columbia River (Priest Rapids Reservoir)

Burley and Poe (1994)

Yakima

Dry Creek

Hallock (2001)

Idaho

Alder Creek (tributary of Lake Coeur
d’Alene)

Woodward - Lillengreen (1993)

Idaho

Benewah Creek (tributary of Lake. Coeur
d’Alene)

Woodward - Lillengreen (1993)

Idaho

Coeur d’Alene River

USNM 00174672 ( S. L. Prichard 1901); Scott (2004)

Idaho

Coeur d’Alene River (Mainstem)

AC 10003063 ( TR Maret 1998)

Idaho

Coeur d’Alene River (North Fork)

Laumeyer (1976)

Idaho

Coeur d’Alene River (South Fork)

Laumeyer (1976)

Idaho

Kootenai River

Simpson and Wallace (1982)

Idaho

Pend Oreille River

Simpson and Wallace (1982)

Idaho

Teepee Creek (tributary of
Lake Coeur d'Alene)

Laumeyer (1976)

BC

Columbia River (below Keenleyside Dam)

Hildebrand (1991)

BC

Kootenay Lake

Dymond (1936)

Evermann and Nichols (1909) reported collecting a longnose
sucker in upper Crab Creek at Rocky Ford, north of Ritzville,
Lincoln County, Washington. I suspect that this fish was a misidentified bridgelip sucker because all 532 suckers I sampled at 28 sites in
Upper Crab Creek and its tributaries in Grant and Lincoln counties
in 2001 and 2002 were bridgelip suckers (Scholz 2002, 2003).
D. W. Kelley and Associates (1982) reported a single longnose sucker caught in the Tucannon River, Columbia County,
Washington. This was most likely an errant longnose sucker, displaced from the Columbia River, as no other longnose suckers have
been reported in the Snake Basin, of Washington.
In Idaho, longnose sucker is confined to the Spokane/Coeur
d’Alene, Pend Oreille, Priest, and Kootenai river drainages in the
Panhandle (Simpson and Wallace 1982). None have been reported
in the Palouse, Clearwater, Salmon, or Snake River drainages in
south and central Idaho.
In Montana, the presence of longnose suckers was recorded
in the Bitter Root, Clark Fork, Flathead, Kootenai, and Swan
River drainages (Columbia River Basin) and in the Missouri and
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Yellowstone rivers and many of their tributaries (Missouri River
Basin) (Brown 1971; Holton and Johnson 1996). Longnose sucker
was the dominant catostomid found in western Montana by
Evermann (1893). In Wyoming it occurs in the Belle Fourche, Big
Horn, Powder, North Platte, South Platte, and Yellowstone River
drainages, all tributaries of the Missouri River drainage (Simon
1938, 1946, 1951; Bailey and Allum 1962; Baxter and Simon 1970;
Baxter and Stone 1995). Longnose sucker was not listed as a species
present in Oregon (Bond 1973).
Longnose suckers occur throughout the entire provinces
of Alberta and British Columbia (Carl et al. 1967; McPhail and
Lindsey 1970; Paetz and Nelson 1970; Scott and Crossman 1973;
Nelson and Paetz 1992). In Alberta, its presence has been verified
in the Athabasca, Beaver, Bow, Hay, Milk, North Saskatchewan,
Oldman, Red Deer, Slave, and South Saskatchewan drainages
(Nelson and Paetz 1992). In British Columbia, its presence has been
verified in the Alsek, Dean, Columbia, Fraser, Klinakani, Kootenai,
Liard, Nass, Okanogan, Peace, Pend Oreille, Skeena, Stikine, Taku,
and Yukon River systems (Carl et al. 1967).

Fishes of Eastern Washington: A Natural History

Family Catostomidae: Suckers

BRIDGELIP SUCKER
Catostomus columbianus (Eigenmann & Eigenmann, 1893)
Primary Identification

Confirming Characteristics

1.

Lower lip incompletely cleft (2-5 rows, usually 2–4, of
papillae between anterior end of cleft and mouth).

1.

Upper lip with 1–4 (usually 1–2) rows of papillae.

2.

No notches between upper and lower lip.

2.

Scales intermediate to large size; those on posterior are
slightly larger than those on anterior (<1.5X).

3.

Cartilaginous plates form bridge below lower and upper
lips.

3.

Scales in diagonal row above lateral line, 16-27.

4.

No axillary process at base of pelvic fins.

4.

Lateral line scales 88-124.

5.

Males develop a bright red stripe and nuptial tubercles
on anal and caudal fins.

5.

Dorsal rays 11-14 (usually 12).

cartilaginous bridges

Figure 11.15

Bridgelip sucker, Lake Roosevelt, Ferry, Lincoln and Stevens counties, Washington. Inset shows incompletely cleft lower
lip. This fish is a male. Nuptial tubercles can be seen on the anal and caudal fins.

Similar Species
1.

Mountain sucker: Lower lip incompletely cleft but with
distinct notches at corners of mouth. Upper lip usually
smooth, without papillae. Axillary process present at
base of pelvic fins.

2.

Longnose and largescale suckers: Lower lip of both species is completely cleft (0–2 rows of papillae separate lip
from mouth).

Etymology
Catostomus: G. cato = down, stomus = mouth. Inferior mouth
columbianus: Of the Columbia River

Pronunciation
Catostomus: că-tō-stō-mus or căt-ōs-tō-mus
columbianus: col-ŭm-bĭ-ān-ūs (col-ŭm-bē-ānūs)

Common Name(s)
Bridgelip sucker (AFS name), fine scaled sucker, Columbia River
fine scaled sucker (Hubbs and Schultz 1932), Palouse River fine
scaled sucker (Schultz and Thompson 1936).

Systematic Notes
The bridgelip sucker was first described from the Boise River
Idaho, as Pantosteus columbianus by Eigenmann and Eigenmann
(1893: 151). Hubbs and Schultz (1932: 6) described what they
thought was a new species of sucker from the Crab Creek system in eastern Washington as Catostomus syncheilus. Schultz and
Thompson (1936) recognized two subspecies of C. syncheilus: C.
syncheilus palouseanus distributed in the Palouse River and C.
syncheilus columbianus distributed primarily in the Crab Creek
Basin. Miller and Miller (1948: 177) also re-examined the specimens of C. syncheilus columbianus and C. syncheilus palouseanus
collected by Hubbs and Schultz and placed them in synonymy with
C. columbianus.
Both bridgelip and mountain sucker were initially placed in
the genus Pantosteus. The name Pantosteus was derived from the
A. T. Scholz
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Greek roots Pan = all and osteus = bone and means all bone in
reference to the fronto-parietal fontanelle being closed. Later, after
additional bridgelip suckers became available in museum collections, Miller and Miller (1948) discovered that many individuals
had an open fontanelles. Miller and Miller (1948) and Smith (1966)
revised the taxonomy of suckers and concluded that Pantosteus
was not a viable genus.
Smith (1966) thought that the open or closed fontanelle was
too variable of a character upon which to erect a genus, so he reduced (Pantosteus) to a subgenus. He placed largescale and longnose sucker in Catostomus (Catostomus) and mountain sucker
in Catostomus (Pantosteus). He was somewhat uncertain about
the bridgelip sucker as the species shared characters with both C.
(Catostomus) sp. and C. (Pantosteus) sp. In bridgelip sucker the
fontanelles was usually open like longnose and largescale sucker,
but its lower lip was not fully cleft and it had a predominant cartilaginous ‘bridge’ beneath the lower lip like mountain sucker. In
largescale sucker and longnose sucker, the lower lip were fully cleft
and the cartilage plate beneath the lower lip was not so prominent.
Nevertheless, Miller and Miller (1948) and Smith (1966) tentatively
placed bridgelip sucker in the subgenus Catostomus (Catostomus).
Later, Smith (1992) conducted a cladistic analysis that confirmed
bridgelip sucker share more traits with largescale and longnose
sucker than mountain sucker.

Scientific Synonyms
Pantosteus columbianus sp. nov.

Eigenmann and Eigenmann (1893: 151).

Pantosteus jordani Evermann (misidentification)

Eigenmann (1895: 107); Jordan and Evermann (1896: 171–102).

Pantosteus columbianus Eigenmann & Eigenmann

Schultz (1929: 5); Jordan, Evermann, and Clark (1930: 105).

Catostomus syncheilus Hubbs and Schultz

Schultz (1931: 20); Schultz and DeLacy (1935: 377); Schultz
(1936: 143).

Catostomus syncheilus sp. nov.
Hubbs and Schultz (1932: 6).

Catostomus syncheilus palouseanus
Schultz and Thompson (1936: 72).

Catostomus syncheilus columbianus
Schultz and Thompson (1936: 72).

Catostomus columbianus (Eigenmann and Eigenmann)

Miller and Miller (1948: 177); Bailey et al (1960: 17); LaRivers
(1962: 342, 1994: 342); Smith (1966: 97); Scott and Crossman
(1973: 536); Wydoski and Whitney (1979: 100, 2003: 143); Lee
et al. (1980: 374); Robins et al. (1980: 26); Simpson and Wallace
(1982: 22); Sigler and Sigler (1987: 220).

Catostomus columbianus

Carl et al. (1959: 92–93); Carl, Clemens, and Lindsey (1967: 92).

Catostomus columbianus (Eigenmann & Eigenmann 1893)

Robins et al. (1991: 24); Nelson et al. (2004: 78); Scholz and
McLellan (2009: 93, 2010: 65).
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Distribution and Stock Status
The bridgelip sucker is confined to the Columbia and Fraser River
systems. In the Columbia River it is found primarily from the eastern slopes of the Cascade mountains to the western slopes of the
Rocky Mountains, from Central Oregon north to the Arrow Lakes in
British Columbia. It is also common in the Snake River and its tributaries below Shoshone Falls. Bridgelip suckers have been recorded
in 19 of 20 eastern Washington counties (Figure 11.16 and Table 11.8).
No record of presence was found for Pend Oreille County.
Bridgelip suckers occur in the mainstem of the lower Columbia
River below Bonneville Dam, and in the Cowlitz, Lewis and
Washougal River, tributaries that join the Columbia River below
Bonneville Dam (Wydoski and Whitney 2003). However, bridgelip
suckers are uncommon throughout the Lower Columbia region.
McPhail and Lindsey (1986) considered bridgelip suckers to be
“strangely absent from the lower river.” Bridgelip suckers are present in the reservoirs behind Bonneville, The Dalles, John Day,
and McNary dams, and in Rock Creek, a tributary of John Day
Reservoir (Hjort et al. 1981; Wydoski and Whitney 2003).
In the mid-Columbia River, between the confluence of the
Snake River and Chief Joseph Dam, bridgelip suckers are present
in the Hanford Reach (Gray and Dauble 1977; Dauble 1978, 1980),
and in the reservoirs behind Priest Rapids, Wanapum, Rock Island,
Rocky Reach, and Wells dams (Dell et al. 1975; Burley and Poe 1994;
Pfiefer et al. 2001). They also occur in the Yakima River, Crab Creek,
Wenatchee River, Entiat River, Chelan River, Methow River, and
Okanogan River drainage basins that empty into these reservoirs.
Bridgelip suckers were common but not abundant in the midColumbia reservoirs. Burley and Poe (1994) recorded that the relative
abundance of bridgelip suckers was: < 1% (6 bridgelip suckers among
of 745 total fish) in the tailrace of Priest Rapids Dam, < 1% (19 of
3,026 total fish) in Priest Rapids Reservoir, 2.8% (64 of 2,321 total fish)
in Wanapum Reservoir, 1.6% (49 of 3,050 total fish) in Rock Island
Reservoir, <1% (30 of 5,118 total fish) in Rocky Reach Reservoir, and
1.7% (46 of 2.595 total fish) in Wells Reservoir (Burley and Poe 1994).
Bridgelip sucker (n = 171) were among 58,073 total fish sampled in
Priest Rapids and Wanapum reservoirs in 1999 (Pfiefer et al. 2001).
Bridgelip suckers were abundant in the Yakima River, comprising
4.7% (1,621 of 34,733) of all fish captured (Patten et al. 1970). Bridgelip
suckers were collected at 33 of 35 sites sampled in the Yakima River.
They were present at RKM 0, 8, 16, 24, 32, 40, 48, 56, 64, 72, 89, 97,
105, 113, 120, 129, 137, 145, 153, 161, 169, 177, 183, 193, 201, 209, 217, 225,
233, 241, 250, 258, and 274; they were not recorded at RKM 266 or 281
(Patten et al. 1970). They were not present in Cle Elum, Kachess, or
Keechelus lakes at the headwaters of the Yakima River (Mongillo and
Faulconer 1980, 1982; Faulconer and Mongillo 1981). Bridgelip suckers occurred in tributaries of the Yakima, e.g. Naches River, but their
distribution has not been documented as well as it has in the mainstem (Eric Anderson, WDFW, Yakima, Washington, pers. comm.).
Similarly, presence of bridgelip suckers was noted in other tributaries of the mid-Columbia region but their distribution has not been
well documented. In general, they appear to be present in the mainstems of 2nd order tributaries but are not frequent inhabitants of the
3rd and 4th order tributaries in the Wenatchee, Entiat, Methow, and
Okanogan drainages. Little information was found that documented
fluvial or adfluvial migrations between any of these rivers and their
tributaries, or any of these rivers and the Columbia mainstem reservoirs, although such movements may occur to some degree. In the
Wenatchee Basin, they may move into Icicle Creek and Chiwawa
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Distribution of bridgelip sucker in eastern Washington.

River to spawn (Mullan et al. 1992a). In the Okanogan River Basin
most records are from Osoyoos Lake and the Similkameen River.
In the upper Columbia, the relative abundance of bridgelip suckers in Rufus Woods Reservoir, behind Chief Joseph Dam, was 5.7%
(493 of 8,683 total fish) (Beeman et al. 2003; Gadomski et al. 2003).
In Lake Roosevelt, behind Grand Coulee Dam, relative abundance
of bridgelip suckers was 0.2%, i.e., 58 of 28,679 total fish that EWU
sampled from 1988-2005 (McLellan et al. 2001, 2004, 2005, 2006;
McLellan and Scholz 2001, 2002, 2003). In a free flowing 50 km reach
of the Columbia River between the international border and Hugh
Keenleyside Dam in British Columbia, Hildebrand (1991) caught 49
bridgelip sucker among 26,991 total fish captured, or about the same
relative abundance percentage (0.2%) as found in Lake Roosevelt. In
the upper Columbia region, bridgelip suckers also occurred in the
Sanpoil, Spokane, and Colville river sub-basins but were absent in the
Kettle, Pend Oreille, and Kootenai sub-basins.
Bridgelip suckers were collected in the Colville River below
Meyers Falls at RKM 8.3 (McLellan et al. 2005) but no information
was available about sucker presence or distribution above these falls.

Bridgelip suckers were not present among 369 fish collected in a 10
km reach of the lower Kettle River (between RKM 30 and 40), near
Ferry, Washington that was sampled using a drift boat electrofisher
(McLellan and Vail 2005). In the lower 10 km of the Kettle River I
collected 49 largescale but not any bridgelip suckers in a sample of 281
fish between 1997 and 2003 (McLellan and Scholz 2001, 2002, 2003).
Bridgelip suckers were also present in several lakes on the Colville
Indian Reservation in Ferry and Okanogan counties (Halfmoon
1978; Fairbanks et al. 2004, 2005). For example bridgelip suckers were
caught in gill net surveys at Omak Lake in 1975, 1978, 1979, 1980, 1981,
1982, 1983, and 2002. During the 2002 survey, 372 bridgelip suckers
(ranging from 110-325 mm TL) were captured (Fairbanks et al. 2004).
Bridgelip suckers were widely distributed in the Spokane Basin
where they occur throughout the mainstem and in many third and
fourth order tributaries (Table 11.8 and Figure 11.16). Bridgelip sucker
occurred in all of the reservoirs and free flowing reaches of the Spokane
River from its origin at the outlet of Lake Coeur d’Alene, Idaho to its
confluence with the Columbia River (a distance of 176 km). It was
present in several major third order tributaries, notably Chamokane

A. T. Scholz
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Table 11.8

Distribution of bridgelip sucker in eastern Washington. Records are listed in alphabetical order by county and location. Duplicated records for a given location are arranged by date. USNM refers to the United States National Museum
Fish Collection. UW refers to the University of Washington Fish Collection. UMMZ refers to the University of Michigan
Fish Collection. RBCM refers to the Royal British Columbia Museum Fish Collection. SU / CAS refer to the Stanford
University / California Academy of Sciences Fish Collection. AC refers to Albertson College, Norma J. Smith Museum of
Natural History Fish Collection. (Page 1 of 7.)

County

Location

Reference

Adams

Cow Creek below Cow Creek Falls

WDFW (1979); Lines (1982); Scholz (2003)

Adams

Crab Creek (Columbia Basin NWR)

Starkey (1972)

Asotin

Grand Ronde River (Snake River)

Hallock (2001)

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1983, 1988a, 1988b, 1991, 1993, 1994, 1995, 1997); Bennett
and Shrier (1986, 1987); Schuck (1992); Hallock (2001); Bennett and Seybold
(2004, 2005)

Asotin

Ten Mile Creek

Mendel et al. (2000)

Benton

Columbia River (Hanford Reach)

Gray and Dauble (1977); Dauble (1978, 1980)

Benton

Columbia River (John Day Reservoir)

Hjort et al (1981)

Benton

Yakima River

Patten et al. (1970), Hallock (2001)

Chelan

Chiwawa River (Wenatchee River)

Murdoch et al. (1998a, 1998b, 1999)

Chelan

Columbia River (Rock Island Reservoir)

Dell et al. (1975); Burley and Poe (1994)

Chelan

Columbia River (Rocky Reach Reservoir)

Dell et al. (1975); Burley and Poe (1994)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley and Poe (1994); Pfiefer et al. (2001)

Chelan

Icicle Creek

Mullan et al. (1992a); Hallock (2001)

Chelan

Roses Lake

Hisata (1999)

Chelan

Washburn Island Ponds

Hisata (1999)

Chelan

Wenatchee River

Mullan et al. (1992a)

Columbia

Pataha Creek @ Starbuck, WA

SU37044 (US Fish Commission, date unknown, probably 1893)

Columbia

Snake River (Little Goose Reservoir)

Bennett et al. (1983); Schuck (1992); Bennett and Seybold (2004, 2005)

Columbia

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983)

Columbia

Touchet River

Bumgarner et al. (2003, 2004, 2006); Bumgarner (2006)

Columbia

Tucannon River

D.W. Kelly Associates (1982); Schuck and Mendes (1986); Mongillo and
Hallock (1995)

Douglas

Columbia River (Rock Island Reservoir)

Dell et al. (1975); Burley and Poe (1994)

Douglas

Columbia River (Rocky Reach Reservoir)

Dell et al. (1975); Burley and Poe (1994)

Douglas

Columbia River (Rufus Woods Reservoir)

Beeman et al. (2003); Godomski et al (2003)

Douglas

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley and Poe (1994)

Douglas

Columbia River (Wells Reservoir)

Burley and Poe (1994)

Ferry

Columbia River (Lake Roosevelt)

Earnest et al. (1965); Stober et al (1977); Harper et al. (1981); Nigro et al.
(1982, 1983); Beckman et al. (1985); Peone et al. (1990); Griffith and Scholz
(1991); Thatcher et al. (1994); Griffith et al. (1996); Underwood and Shields
(1996); Underwood et al. (1996); Scholz (1997, 1998, 1999, 2000, 2001, 2002,
2003, 2003, 2004, 2005, 2006); Cichosz et al (1997, 1999); McLellan et al.
(1998, 1999, 2001, 2003, 2004, 2005, 2006, 2007, 2008, 2009);

Table 11.8 continued on next page
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Table 11.8 continued

Distribution of bridgelip sucker in eastern Washington. (Page 2 of 7.)

County

Location

Reference

Ferry

Columbia River (Lake Roosevelt)

McLellan and Scholz (2001, 2002, 2003); Baldwin et al. (1999, 2006a, 2006b);
LeClaire (2000); Baldwin and Polacek (2002); Black et al (2003); Lee et al.
(2003, 2006); Spotts et al. (2007); Pavlik-Kunkel et al. (2005, 2008); Scofeild et
al. (2004); Fields et al. (2005); Miller (2006a, 2006b, 2006c)

Ferry

Kettle River

RBCM 984-00456-8 (A. Peden, 1989); RBCM 984-00454-7 (A. Peden. 1989)

Ferry

Round Lake

Fairbanks et al. (2004)

Franklin

Columbia River (Hanford Reach)

See Benton County

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983); Gessel (1996)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Garfield

Deadman Creek

Mendel et al. (2004a)

Garfield

Meadow Creek

Mendel et al. (2004a)

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

See Asotin County

Garfield

Snake River (Lower Monumental Reservoir)

See Columbia County

Grant

Billy Clapp Lake

WDFW (1979)

Grant

Columbia River (Hanford Reach)

See Benton County

Grant

Columbia River (Priest Rapids Dam Tailrace)

Burley and Poe (1994)

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1975); Burley and Poe (1994); Pfiefer et al. (2001)

Grant

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley and Poe (1994); Pfiefer et al. (2001)

Grant

Crab Creek (Lower) @ Beverley, WA

Schultz and Thompson (1936)

Grant

Crab Creek (Lower) @ Symrna, WA

Schultz and Thompson (1936) USNM 001004784 (L.P. Schultz, 1932)

Grant

Crab Creek (Upper)

UMMZ 95068 (C. Hubbs, 1932); Scholz (2003)

Grant

Moses Lake

Schultz and DeLacy (1935/1936); Groves (1951)

Kittitas

Cascade Canal

Hallock (2001)

Kittitas

Columbia River (Priest Rapids Reservoir)

Dell et al. (1975); Burley and Poe (1994)

Kittitas

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley and Poe (1994)

Kittitas

Fio Rito Pond (North)

Phillips et al. (2002d)

Kittitas

Fio Rito Pond (South)

Phillips et al. (2002d)

Kittitas

Gladmar Pond

Jackson (1990)

Kittitas

Yakima River

Patten et al. (1970), Hallock (2001)

Klickitat

Columbia River (John Day Reservoir)

Hjort et al. (1981); Hallock (2001)

Klickitat

Rock Creek

Hjort et al. (1981)

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Lincoln

Crab Creek

USNM 00117516 (C. Hubbs & LP Schultz, 1932)

Lincoln

Crab Creek (10 sites)

Scholz (2002, 2003)

Lincoln

Crab Creek (Odessa)

UMMZ 94706 (C. Hubbs & LP Schultz, 1926); Hubbs and Schultz (1932)

Lincoln

Crab Creek (Sylvan Lake)

UMMZ 94073 (C. Hubbs & L.P. Schultz 1926)

Table 11.8 continued on next page
A. T. Scholz

801

Chapter 11

Table 11.8 continued

Distribution of bridgelip sucker in eastern Washington. (Page 3 of 7.)

County

Location

Reference

Lincoln

Crab Creek (Rocky Ford)

USNM 00062974 (J.T. Nichols, 1908)

Lincoln

Crab Creek (Sylvan Lake Outlet)

Scholz (2002)

Lincoln

Goose Creek (Wilson Creek)

Peck (1989)

Lincoln

Lords Creek - 2 sites (Crab Creek)

Scholz (2002, 2003)

Lincoln

Rock Creek - 3 sites (Crab Creek)

Scholz (2003)

Lincoln

Spokane River (Little Falls Reservoir)

Heaton (1992), Scholz (2003)

Lincoln

Sylvan Lake (Crab Creek)

Hubbs and Schultz (1932)

Lincoln

Wilson Creek (Crab Creek)

Peck (1989)

Lincoln

Wilson Creek (below falls) (Crab Creek)

Scholz (2002)

Lincoln

Wilson Creek (above falls) (Crab Creek)

UMMZ 98662 (Wilson & Bowers,1932); USNM 00104781 (Wilson/Bowers,
1932); Scholz (2003)

Okanogan

Buffalo Lake

Fairbanks et al. (2004)

Okanogan

Columbia River (Wells Reservoir)

Burley and Poe (1994)

Okanogan

Columbia River (Lake Roosevelt)

See Ferry County

Okanogan

Columbia River (Rufus Woods Reservoir)

See Douglas County

Okanogan

Curlew Lake

Hisata (1999)

Okanogan

Gold Lake

Fairbanks et al. (2004)

Okanogan

Karter Creek

Fairbanks et al. (2004)

Okanogan

Omak Lake

Fairbanks et al. (2004, 2005)

Okanogan

Osoyoos Lake

Long (2002)

Okanogan

Palmer Lake

Korth & Bartlett (2001)

Okanogan

Pinkster Creek

Fairbanks et al. (2004)

Okanogan

Sanpoil River (W. Fork)

Hallock (2001)

Okanogan

Whitestone Lake

Hisata (1999)

Pend Oreille

No records of presence found

Spokane

Bear Creek (Little Spokane River)

McLellan( 2002)

Spokane

Beaver Creek (W. Branch of Little Spokane)

McLellan (2003)

Spokane

California Creek (Latah)

Scholz (2002); Lee (2005); McLellan (2005)

Spokane

California Creek @ RKM 1 (Latah Creek)

Lee (2005); Scholz (2005, 2006)

Spokane

California Creek @ RKM 2 (Latah Creek)

Lee (2005)

Spokane

California Creek @ RKM 8 (Latah Creek)

Lee (2005)

Spokane

California Creek @ RKM 9 (Latah Creek)

Lee (2005)

Spokane

California Creek @ RKM 14 (Latah Creek)

Lee (2005)

Spokane

California Creek @ RKM 16 (Latah Creek)

Lee (2005)

Spokane

Cove Creek (Latah Creek)

Scholz (2002); Lee (2005)

Spokane

Deadman Creek (Little Spokane River)

Scholz (2000); McLellan (2004)

Spokane

Dragoon Creek (16 of 28 reaches) (Little Spokane
River)

Scholz (2002); McLellan (2003)

Spokane

Dragoon Creek (W. Branch) (Dragoon Creek)

McLellan (2003)

Table 11.8 continued on next page
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Table 11.8 continued

Distribution of bridgelip sucker in eastern Washington. (Page 4 of 7.)

County

Location

Reference

Spokane

Latah Creek (Spokane River)

Laumeyer and Maughan (1973); Maughan and Laumeyer (1974); RBCM
986-00235-3 (Peden, 1986); Mongillo and Hallock (1995); Scholz (2002); Lee
(2005); McLellan (2005)

Spokane

Latah Creek @ RKM 1 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 2 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 5 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 6 (Spokane River)

UMMZ 98684 (L.P. Schultz and M. Bowers, 1932); Lee (2005)

Spokane

Latah Creek @ RKM 18 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 29 (Spokane River)

Peden (1987); Lee (2005); Scholz (2005, 2006)

Spokane

Latah Creek @ RKM 31 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 34 (Spokane River)

Laumeyer and Maughan (1973); Lee (2005)

Spokane

Latah Creek @ RKM 35 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 50 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 53 (Spokane River)

Peden (1987); Lee (2005)

Spokane

Latah Creek @ RKM 63 (Spokane River)

Laumeyer and Maughan (1973); Lee (2005)

Spokane

Latah Creek @ RKM 68 (Spokane River)

Laumeyer and Maughan (1973); Lee (2005)

Spokane

Latah Creek @ RKM 76 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 77 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 82 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 88 (Spokane River)

Laumeyer and Maughan (1973)

Spokane

Latah Creek @ RKM 93 (Spokane River)

Lee (2005)

Spokane

Latah Creek @ RKM 108 (Spokane River)

Laumeyer and Maughan (1973)

Spokane

Little Cottonwood Creek

Peden (1987)

Spokane

Little Deep Creek (10 of 11 reaches) (Little
Spokane River)

UMMZ 98683 (L.P. Schultz and M. Bowers,1932); UW 002393 (Schultz and
Bowers, 1932); Schultz and DeLacy (1935/1936); Schultz and Thompson
(1936); Scholz (2000, 2001); McLellan (2004)

Spokane

Little Deep Creek (N. Fork) (Little Deep Creek)

McLellan (2004)

Spokane

Little Hangman Creek (Latah Creek)

Scholz (2002); Lee (2005)

Spokane

Little Spokane River (Spokane River)

Schultz and DeLacy (1935/1936); Schultz and Thompson (1936); Hartung
and Meier (1980, 1995); Scholz (2000); McLellan (2004)

Spokane

Little Spokane River (@ Dartford, WA)

UW 002381 (L.P. Schultz & M. Bowers, 1932); UMMZ 98683 (L.P. Schultz & M.
Bowers, 1932)

Spokane

Little Spokane River @ RKM 1 (Spokane River)

Scholz (2002)

Spokane

Little Spokane River @ RKM 6 (Spokane River)

Scholz (2002)

Spokane

Little Spokane River @ RKM 15 (Spokane River)

Scholz (2002)

Spokane

Little Spokane River (W. Branch)

Scholz (2002); McLellan (2003)

Spokane

Marshall Creek (Latah Creek)

Scholz (2006, 2007)

Spokane

Mica Creek (Latah Creek)

Scholz (2002); Lee (2005)

Spokane

Little Deep Creek (N. Fork)

McLellan (2004)

Spokane

Rock Creek (N. Fork) (Latah Creek)

Scholz (2002); Lee (2005)

Spokane

Rock Creek (Latah Creek)

RBCM 986-00234-2 (Peden, 1986); Scholz (2002); Lee (2005); McLellan (2005)

Spokane

Rock Creek @ RKM 1 (Latah Creek)

Lee (2005)

Spokane

Rock Creek @ RKM 14 (Latah Creek)

Lee (2005)

Spokane

Rock Creek @ RKM 23.0 (Latah Creek)

Lee (2005)
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Table 11.8 continued

Distribution of bridgelip sucker in eastern Washington. (Page 5 of 7.)

County

Location

Reference

Spokane

Rock Creek @ RKM 27 (Latah Creek)

Lee (2005)

Spokane

Rock Creek @ RKM 36 (Latah Creek)

Lee (2005)

Spokane

Spokane River (below Monroe St. Dam)

Maret 1999

Spokane

Spokane River (Long Lake Reservoir)

Bennett and Hatch (1991); Hatch (1991); Osborne et al. (2003b)

Spokane

Spokane River (Nine Mile Reservoir)

Kleist (1987); McLellan (2003)

Spokane

Spokane River (T. J. Meenach Bridge to
Spokane Falls)

McLellan (2004)

Stevens

Chamokane Creek (below Chamokane Falls)

RBCM 986-00209-1 (Peden, 1986); Barber et al. (1987); Scholz et al. (1987);
Heaton (1992); Crossley (2001, 2002)

Stevens

Columbia River (Lake Roosevelt)

See Ferry County

Stevens

Colville River (below Meyers Falls)

McLellan et al. (2005)

Stevens

Hunters Creek

LeCaire and Peone (1992)

Stevens

Spokane River (Little Falls Reservoir)

See Lincoln County

Stevens

Spokane River (Long Lake Reservoir)

See Spokane County

Walla Walla¹

Coppei Creek (Touchet/Walla Walla)

Mendel et al. (2001)

Walla Walla¹

Dry Creek (Walla Walla River)

Mendel et al. (2000)

Walla Walla¹

Little Walla Walla River (East) (Walla Walla River)

Mendel et al. (2005)

Walla Walla¹

Little Walla Walla River (West) (Walla Walla River)

Mendel et al. (2003)

Walla Walla¹

Mill Creek (Walla Walla River)

Mendel et al. (2001, 2003)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Franklin County

Walla Walla¹

Touchet River (Walla Walla River)

Mendel et al. (2002, 2003)

Walla Walla¹

Titus Creek (Walla Walla River)

Mendel et al. (2001)

Walla Walla¹

Walla Walla River

Mendel et al. (2003, 2004)

Whitman

Alkali Flat Creek (Snake River)

Mendel et al. (2004a)

Whitman

Almota (Smoke) Creek (Snake River)

UMMZ 298722 (L.P. Schultz & M. Bowers 1932), USNM 00104787 (L.P. Schultz
& M. Bowers, 1932) Mendel et al. (2004b);

Whitman

Cache Creek (Pine Creek)

Scholz (2003); Lawler (2001); Scholz (2003)

Whitman

Cottonwood Creek (16 of 31 sties) (Rock Creek)

Scholz (2003); Fox (2005)

Whitman

Cow Creek @ RKM 4 (Union Flat Creek)

Havens (1997)

Whitman

Cow Creek @ RKM 6 (Union Flat Creek)

Havens (1997)

Whitman

Cow Creek @ RKM 9 (Union Flat Creek)

Havens (1997)

Whitman

Cow Creek @ RKM 12 (Union Flat Creek)

Havens (1997)

Whitman

Cow Creek @ RKM 13 (Union Flat Creek)

Havens (1997)

Whitman

Imbler Creek (Rock Creek)

Porter (2006)

Whitman

Kamiache Creek (1 of 10 sites) (Cottonwood Creek)

Scholz (2004); Fox (2005)

Whitman

Little Creek (Union Flat/Thorn Creek)

Havens (1997)

Whitman

Little Penewawa Creek (Penewawa Creek)

Mendel et al. (2004a)

Whitman

Palouse River @ RKM 1

Maughan et al. (1980); Mendel et al. (1980)

Whitman

Palouse River @ RKM 8

Maughan et al. (1980); Munn (1993)

Whitman

Palouse River @ RKM 26

Maughan et al. (1980)
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Table 11.8 continued

Distribution of bridgelip sucker in eastern Washington. (Page 6 of 7.)

County

Location

Reference

Whitman

Palouse River @ RKM 50

Maughan et al. (1980); Scholz (2003)

Whitman

Palouse River @ RKM 63

Maughan et al. (1980)

Whitman

Palouse River @ RKM 78

Maughan et al. (1980); Scholz (2003)

Whitman

Palouse River @ RKM 93

Munn (1993)

Whitman

Palouse River @ RKM 98

Maughan et al. (1980); Scholz (2003)

Whitman

Palouse River @ RKM 105

Scholz (2003)

Whitman

Palouse River @ RKM 112

UMMZ 98701 (L.P. Schultz & M. Bowers, 1932)

Whitman

Palouse River @ RKM 119

Schultz and DeLacy (1935/1936)

Whitman

Palouse River @ RKM 132

Maughan et al. (1980)

Whitman

Palouse River @ RKM 156 (@ Laird Park, ID)

Munn (1993)

Whitman

Palouse River @ WA/ID border

UMMZ 157021 (J. C. Simpson, 1948)

Whitman

Palouse River @ Hooper, WA

UMMZ 55037 (L.P. Schultz, 1932); Smith (1978); Dunham et al. (1979);
Hallock (2001)

Whitman

Palouse River tributary 2 mi. above Colfax, WA

UMMZ 95055 (L.P. Schultz, 1932)

Whitman

Paradise Creek

UMMZ 158525 (R. E. Griffith, 1948)

Whitman

Paradise Creek at RM 1

Munn (1993)

Whitman

Paradise Creek at RM 7

Rabe et al. (1993)

Whitman

Penewawa Creek (Snake River)

Mendel et al. (2004a, 2005b)

Whitman

Pine Creek @ RM 5 (Rock Creek)

Scholz (1983, 2002); Glover (2004)

Whitman

Pine Creek @ RM 8 (Rock Creek)

McPhail (1964); Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RM 12 (Rock Creek)

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RM 40 (Rock Creek)

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RM 42 (Rock Creek)

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RM 72 (Rock Creek)

Scholz (2003); Glover (2004)

Whitman

Pine Creek @ RM 82 (Rock Creek)

Scholz (2003); Glover (2004)

Whitman

Pleasant Valley Creek @ 3 of 14 sites

Scholz (2002, 2003); Fox (2005)

Whitman

Rock Creek @ RKM 12 (Palouse River)

Scholz (2002); Porter (2006)

Whitman

Rock Creek @ RKM 16 (Palouse River)

Scholz (2002); Porter (2006)

Whitman

Rock Creek @ RKM 35 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 36 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 41 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 43 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 57 (Palouse River)

Scholz (2004); Porter (2006)

Whitman

Rock Creek @ RKM 60 (Palouse River)

McLellan (2000); Scholz (2001, 2004)

Whitman

Rock Spring Gulch

Mendel et al. (2004a)

Whitman

Palouse River (South Fork)

UMMZ 95039 (L.P. Schultz, 1932); UMMZ 98716 (L.P. Schultz, 1932)

Whitman

Palouse River (South Fork @ RKM 1)

Munn (1993)

Whitman

Palouse River (South Fork @ RKM 23)

Schultz and DeLacy (1935/1936)

Whitman

Palouse River ( South Fork @ RKM 25)

Schultz and DeLacy (1935/1936)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Whitman

Spring Valley Creek (Pine Creek)

Glover (2004)
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Table 11.8 concluded

Distribution of bridgelip sucker in eastern Washington. (Page 7 of 7.)

County

Location

Reference

Whitman

Thorn Creek (Union Flat Creek)

Havens (1997)

Whitman

Thorn Creek at 3 of 8 sites (Pine Creek)

Scholz (2003); Glover (2004)

Whitman

Thorn Creek at RKM 5.9 (Pine Creek)

Lawler (2001); Scholz (2003)

Whitman

Union Flat Creek @ RM 0 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 1 (Palouse River)

Havens (1996, 1997)

Whitman

Union Flat Creek @ RM 9 (Palouse River)

Maughan et al. (1980); Havens (1997); Scholz (2003)

Whitman

Union Flat Creek @ RM 21 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 21 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 24 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 30 (Palouse River)

Schultz and DeLacy (1935/1936); Havens (1996); Scholz (2003)

Whitman

Union Flat Creek @ RM 34 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 43 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 48 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 55 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 58 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 63 (Palouse River)

Havens (1996)

Whitman

Union Flat Creek @ RM 69 (Palouse River)

IDFG 1992; Havens (1997)

Whitman

Union Flat Creek (Palouse River)

Hallock (2001)

Yakima

Columbia River (Hanford Reach)

See Benton County

Yakima

Columbia River (Priest Rapids Dam)

Dell et al. (1975); Burley and Poe (1994)

Yakima

Columbia River (Priest Rapids tailrace)

Burley and Poe (1994)

Yakima

Dry Creek

Hallock (2001)

Yakima

Yakima River

Patten et al (1979)

Yakima

Yakima River (near Yakima, WA)

Hallock (2001)

BC

Columbia River (below Keenleyside Dam)

Hildebrand (1999)

Idaho

Coeur d’Alene River

AC 10003058 (T. R. Maret, 1998)

Idaho

Coeur d’Alene Lake

USNM 0048042 (B. W. Evermann, 1893)

Idaho

St. Joe River

AC 10002998 (T. R. Maret, 1998)

Oregon

Umatilla River

Hjort et al. (1981)

¹ Mendel et al. (1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008) noted the presence of “suckers” at many locations in the
Walla Walla sub-basin, Walla Walla and Columbia counties. Mendel et al. (1999, 2000) noted that both bridgelip sucker and largescale
sucker were included in the “sucker” designation, but usually did not distinguish between species at specific locations, although they did
state the bridgelip sucker was the more common of the two species. Their records indicated the presence of “suckers” at the following locations in the Walla Walla River drainage: throughout Walla Walla River, Dry Creek, East Little Walla Walla River, Garrison creek, Mill Creek
(and its tributary Blue Creek), Petit Creek, Stone Creek, Titus Creek, West Little Walla Walla River, and Yellowhawk Creek (and its tributaries
Cottonwood and Russel creeks). In the Touchet River suckers were collected in the Lower, Middle and Upper mainstems; in the North,
Robinson and South Forks, and in Whisky Creek. I have included species presence only at locations where bridgelip sucker was positively
identified in the above table.
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Creek, Little Chamokane Creek, Latah Creek, and the Little Spokane
River, but absent in Deep/Coulee creeks and several of smaller third
order tributaries (Enté, Orzada, Sand, Blue, Pitney, Harker Canyon,
Mill Canyon, and Spring creeks) (Crossley 2001, 2003).
In the Little Spokane drainage, bridgelip sucker was found in 11
of 21 reaches, predominantly in the middle and upper sections of the
Little Spokane River (McLellan 2004). It was also present in four 4th
order tributaries (Bear, Dragoon, Deadman, and Little Deep creeks)
and three 5th order tributaries (Beaver Creek and West Branch
Dragoon Creek, tributaries of Dragoon Creek; and North Fork Little
Deep Creek, tributary of Little Deep Creek) (McLellan 2002, 2003,
2004). Bridgelip sucker was found in 4 of 11 reaches in Bear Creek, 16
of 28 reaches in Dragoon Creek, 9 of 21 reaches in Deadman Creek,
10 of 11 reaches in Little Deep Creek, 3 of 11 reaches in Beaver Creek,
7 of 13 reaches in West Branch Dragoon Creek, and 1 of 6 reaches in
Little Deer Creek (McLellan 2002, 2003, 2004). Bridgelip sucker was
not found in 15 tributaries of the Little Spokane [Bear Creek, Beaver
Creek, Buck Creek, Burping Brook, Dartford Creek, Deadman Creek
(South Fork), Deer Creek, Dry Creek, Heel Creek, Little Deer Creek,
Little Deep Creek (South Fork), Little Spokane River (West Branch),
Otter Creek, and Spring Heel Creek] (McLellan 2002, 2003, 2004).
In the Latah (Hangman) Creek drainage, bridgelip sucker was
found at 16 of 18 sites on Latah Creek (Lee 2005). It was also present in four 4th order tributaries (California, Cove, Little Hangman,
and Rock creeks) and two 5th order tributaries (Mica and North
Fork Rock creeks, tributaries of Rock Creek) (Lee 2005). Bridgelip
sucker was found in 7 of 7 reaches in California Creek, 2 of 2 reaches
in Cove Creek, 1 of 1 reach in Little Hangman Creek, 5 of 5 reaches
in Rock Creek, 1 of 2 reaches in Mica Creek, and 1 of 1 reaches
in North Fork Rock Creek (Lee 2005). Bridgelip sucker was not
found in Garden Springs, Indian, Marshall, Rattler’s Run, Spangle,
and Stevens creeks in the Latah drainage (Lee 2005). Two bridgelip
suckers have since been collected in Marshall Creek (Scholz 2006).
Bridgelip suckers were not collected in the Pend Oreille River.
None were sampled among 1,930 total fish captured during gill netting and electrofishing surveys conducted in Boundary Reservoir
in 1990 and 1991 (McLellan 2000, 2001). None were sampled during
electrofishing and snorkel surveys conducted in eight tributaries of
Boundary Reservoir (Flume, Lunch, Pewee, Sand, Slate, Sullivan,
North Fork Sullivan, and Sweet creeks) (McLellan 2000, 2001).
No bridgelip sucker were sampled among 81,763 total fish captured during gill netting, electrofishing and beach seine surveys in
Box Canyon Reservoir between 1988 and 1990 (Bennett and Liter
1991; Ashe and Scholz 1992). No bridgelip suckers were sampled by
backpack electrofishing in 13 tributaries of Box Canyon Reservoir
(Cee Cee Ah, Cedar, Davis, Calispell North Fork, Indian, LeClerc,
Lost, Lost South Fork, Middle, Mill, Ruby, Skookum, and Tacoma
creeks) (Bennett and Liter 1991; Ashe and Scholz 1992). None were
captured in migration traps set in Big Muddy, Cedar, Cee Cee Ah,
Indian, LeClerc (East Branch), LeClerc (West Branch), Middle,
Mill, North Skookum, and Skookum creeks) (Scott 1999; Lockwood
et al. 2001). Electrofishing and snorkel surveys in 20 tributaries between 1995 and 2003 also turned up no bridgelip suckers (KNRD
and WDFW 1996, 1997, 1998; Anderson 2000, 2001; Lockwood et
al. 2001; Conner et al. 2003a, 2003b; Olson and Anderson 2004).
Eight bridgelip suckers were reported among 15,525 fish sampled by electrofishing, gill netting, and fyke netting in Box Canyon
Reservoir in 2004 (Divens and Osborne 2007). However, I believe
that it is possible they were misidentified longnose suckers because

no bridgelip suckers were previously reported whereas longnose
suckers are common in Box Canyon Reservoir. Both species are finescaled suckers and could potentially be easily confused if the cleft between the lobes of the lips was not examined carefully. Also, at about
the same time (2003-2004) I collected 2,872 fish in Box Canyon
Reservoir, including 337 largescale and 105 longnose suckers, but no
bridgelip suckers (Geist et al. 2004; Scholz et al. 2005). I am certain
about my identification. Moreover, bridgelip sucker has not been
reported at any location upstream in the Pend Oreille/ Clark Fork/
Flathead Bitterroot drainage system in Idaho (Simpson and Wallace
1982) or Montana (Brown 1971; Holton and Johnson 1996).
In British Columbia, bridgelip suckers occur in the Columbia and
Fraser River basins. In the Columbia Basin, its presence was confirmed in the Columbia mainstem between the international border
and Keenleyside Dam at the outlet of Lower Arrow Lake (Carl et al.
1967; Hildebrand 1999). It also occurred in the Okanogan sub-basin
at Osoyoos Lake and several locations along the Similkameen River
(Carl et al. 1967). It has not been recorded in the Kootenai, or Pend
Oreille sub-basins in British Columbia (Carl et al. 1967; McPhail and
Carveth 1994). In the Fraser River Basin it was collected in the upper mainstem and several tributaries of the upper mainstem, e.g.,
Thompson River, Nicola Lake, Quesnel River, and Blackwater River.
It was particularly abundant in the segment of the Fraser River between Quesnel and Prince George, and in the lower reaches of many
tributaries entering this segment. Bridgelip suckers have not been
recorded from lower the Fraser River mainstem or tributaries.
Bridgelip suckers was the only catostomid found in Upper Crab
Creek and the most prevalent catostomid found in the Palouse River
Basin, the two major drainages of the Channeled Scablands and Palouse
geological provinces of the Columbia Plateau. Bridgelip suckers, 73-255
mm TL, were found at 10 of 15 sites sampled by backpack electrofishing
on the upper Crab Creek mainstem between its confluence with Wilson
Creek, Grant County and its headwaters in Spokane County (Hubbs
and Schultz 1932; Schultz and Thompson 1936; Schultz and DeLacy
1935/1936; Scholz 2002, 2003). Bridgelip sucker accounted for 23.4% of
the relative abundance of all fish ( n = 15 of 64) and present at 2 of 3 sites
sampled in Grant County, 21.5% of the relative abundance of all fish
(n = 371 of 1,728) and present at 6 of 9 sites sampled in Lincoln County,
and 5.7% of the relative abundance of all fish ( n = 7 of 123) and present
at 2 of 3 sites sampled in Spokane County (Scholz 2002, 2003). Bridgelip
suckers were also found at 2 of 2 sites in Bluestem Creek, 2 of 2 sites in
Lords Creek, 3 of 3 sites in Rock Creek, and 1 of 3 sites in Wilson Creek,
Lincoln County, but none were found at 2 sites in Coal Creek (Scholz
2002, 2003). All these creeks are tributaries of Crab Creek. Bridgelip
suckers were historically present in Moses Lake (Schultz and DeLacy
1935/1936; Groves 1951) but were not reported in recent fish collections
there by Burgess (2000, 2001, 2003). They are also present in Crab
Creek between its confluence with the Columbia and Columbia Basin
National Wildlife Refuge below Potholes Reservoir (Starkey 1972).
In the Palouse River sub-basin, Whitman County, bridgelip suckers
were collected in the mainstem of the Palouse River at RKM 1-8 below
Palouse Falls (Maughan et al. 1980; Mendel et al. 1980), RKM 12 above
Palouse Falls (Schultz and DeLacy 1935/1936; Munn 1993), RKM 41 near
Hooper, Washington (Schultz and DeLacy 1935/1936; Maughan et al.
1980), RKM 79 near Winona, Washington (Maughan et al. 1980; Scholz
2003). RKM 101 near Endicott, Washington (Maughan et al. 1980); RKM
125 near Diamond, Washington (Maughan et al. 1980; Scholz 2003);
RKM 148 near Colfax, Washington (Schultz and DeLacy 1935/1936;
Munn 1993); RKM 156 near Glenwood, Washington (Maughan et al.

A. T. Scholz
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1980; Scholz 2003); RKM 169 near Eberton, Washington (Scholz 2003);
RKM 190 near Palouse, Washington (Schultz and DeLacy 1935/1936);
RKM 211 at U.S. Highway 95, Idaho (Maughan et al. 1980) and RKM
249 near Laird Park, Idaho (Munn 1993). Thus, bridgelip sucker appeared to occur throughout the length of the Palouse River, from its
headwaters in Idaho to its confluence with the Columbia in Franklin
and Whitman counties, Washington.
Bridgelip sucker was also found in tributaries of the Palouse
River. These included:
• 2 sites in Cow Creek, Adams County, below Cow
Creek falls near Benge, Washington (WDFW 1979;
Lines 1982; Scholz 2003). None were collected
at sites sampled above the Falls or in Sprague
Lake, the source of Cow Creek (Whalen 1999;
Willms 1999; Willms et al. 1999; Taylor 2000, J.
Korth, WDFW, Ephrata, Washington, pers. comm.,
WDFW-FWIN 2003, 2004, 2005, 2006, 2007;
Scholz 2003, 2004, 2005, 2006, 2007).
• 14 sites in Union Flat Creek at RKM 0, 1, 14, 32, 34,
39, 48, 54, 68, 77, 88, 92, 100, and 110 (Havens 1996,
1997; Scholz 2003) and 8 sites in headwater tributaries of Union Flat Creek (Cow, Thorn, and Little
Thorn creeks) in southeastern Whitman County
near Uniontown, Washington and in Latah and
Nez Perce counties, Idaho (Havens 1997).
• 7 sites in Rock Creek, Whitman County, at RKM 12,
13, 31, 32, 33, 34, and 72 (Scholz 1983, 1998, 2001; Porter
2006). Bridgelip sucker were present in tributaries of Rock Creek, including: 1 site in Imbler Creek,
near its confluence with Rock Creek (Porter 2006);
19 of 31 sites sampled in Cottonwood Creek (Scholz
2002, 2003, 2005, 2006; Fox 2006); and 12 of 42 sites
sampled in Pine Creek (Scholz 2002; Glover 2004).
Cottonwood and Pine creeks are tributaries of Rock
Creek in Whitman and Spokane counties. Bridgelip
suckers were also present at 3 of 8 sites in Thorn, 1 of
5 sites in Cache, 0 of 4 sites in Squaw, 0 of 8 sites in
North Pine/Spring Valley, 0 of 2 sites in Cabbage, 0
of 4 sites in Spring/Kelly and 0 of 2 sites in Willow
creeks (all tributaries of Pine Creek) (Scholz 2002;
Glover 2004). Bridgelip suckers were distributed
throughout Pine Creek, but its occurrence was patchy.
In summer, the stream sub-surfaced in many reaches.
Bridgelip suckers occurred predominantly where
there were deep pools that acted as refuges of “pocket
water” until the stream channel became reconnected
during periods of high flow. It was absent in most
tributaries and was confined to the lower reach(es) of
tributaries where it did occur. Bridgelip suckers also
occurred at 1 of 10 sites in Kamiache and 4 of 13 sites
in Pleasant Valley creeks, tributaries of Cottonwood
Creek (Fox 2006). Bridgelip sucker was distributed
throughout most of Cottonwood Creek, but was confined to the lower reaches of its two tributaries.
• 0 of 2 sites in Rebel Flat Creek (Scholz 2003).
In southeastern Washington, bridgelip sucker were common in
the four lower Snake River reservoirs. From April 1979 to November
808

1980, bridgelip sucker relative abundance was 8.9% (n = 274 of 3,090
total fish sampled) in Lower Granite Reservoir, 9.3% (n = 3,803 of 40,
598 total fish sampled) in Little Goose Reservoir, 10.4% (n = 490 of
4,702 total fish sampled) in Lower Monumental Reservoir, and 10.4%
(n = 402 of 3,869 total fish sampled) in Ice Harbor Reservoir (Bennett
et al. 1983). At Lower Granite Reservoir, fish surveys were conducted
annually from 1985 to 1995 inclusive. Bridgelip sucker relative abundance was 1.7% (n = 2,492) of all fish sampled (n = 148,548) over the
entire period (Bennett and Shrier 1986, 1987; Bennett et al. 1988a,
1988b, 1991, 1993, 1994, 1995, 1997). At Lower Granite Reservoir,
bridgelip sucker relative abundance was 3.1% (n = 1,144 bridgelip
suckers in 36,808 total fish sampled) in 2002 and 2003 (Bennett and
Seybold 2004, 2005). At Little Goose Reservoir, bridgelip sucker relative abundance was 2.0% (n = 395 in 19,953 total fish sampled) in 2002
and 2003 (Bennett and Seybold 2004, 2005).
The relative abundance and CPUE data contained in Bennett’s reports indicated that bridgelip sucker abundance in Lower Granite
Reservoir in 2002-2003 was considerably (about 66-75%) lower than
it was in 1979-1980. One factor that could potentially account for this
reduction was an increase in abundance of non-indigenous predators,
e.g., smallmouth bass. In 1979-1980 smallmouth bass accounted for
7.1% (n = 218 of 3,090) total fish sampled in Lower Granite Reservoir
(Bennett et al. 1983). By 2002 and 2003 smallmouth bass comprised
16.4% of the relative abundance (n = 5,862 of 35,664 total fish sampled)
(Bennett and Seybold 2004, 2005). Also, between 1979 and 2003, walleye began appearing in the lower Snake Reservoirs. A second factor
that could have accounted for reduced sucker abundance is that the
Snake River high levels of total dissolved gases in 1997.
Bridgelip suckers have been captured in tributaries of the
Snake River in Asotin County (Ten Mile Creek), Columbia County
(Tucannon River), Garfield County (Deadman, North Deadman,
South Deadman, and Meadow creeks) and Whitman County
(Alkali Flat, Almota, Penawawa, and Little Penawawa creeks)
(D. W. Kelly Associates 1982; Mendel et al. 2000, 2004a, 2004b).
Bridgelip suckers have been collected in the Walla Walla River
and many of its tributaries, in Walla Walla and the Columbia
counties(Mendel et al. 2000, 2001, 2003, 2004, 2005; Coyle 2001).
Tributaries included Dry Creek, East Little Walla Walla Rivers West
Little Walla Walla River, Mill Creek, Titus Creek, and Touchet River. In
the Touchet drainage bridgelip suckers were collected in the mainstem,
in the North, Robinson, and South Forks of the Touchet River and in
Coppei Creek (Mendel et al. 2000, 2001). Bridgelip suckers were the
most abundant fish caught in an adult salmon migration trap on the
Touchet River in Dayton, Washington that is maintained by WDFW.
The number of bridgelip suckers trapped there in 2003, 2004, and 2005
was respectively 636, 225, and 171 (Baumgarner et al. 2003, 2004, 2006).
Bridgelip suckers do not occur in Alberta (Paetz and Nelson
1970; Nelson and Paetz 1992), Montana (Brown 1971; Holton and
Johnson 1996), or Wyoming (Simon 1946, 1951; Baxter and Simon
1970; Baxter and Stone 1995). It occurs throughout most of Idaho
but was not recorded above Shoshone Falls on the Snake River or
in the Pend Oreille/ Clark Fork or Kootenai River drainages in
North Idaho. It is present in the Snake mainstem, and in the Boise,
Clearwater, Palouse, Payette and Salmon River drainages (Snake
River Basin) and in the Spokane/Coeur d’Alene drainage (Columbia
River Basin) (Laumeyer 1976; Maughan 1976; Simpson and Wallace
1982). In Oregon, bridgelip suckers occur mainly in the Columbia
River Basin east of the Cascade Mountains and in the Harney Basin
of eastern Oregon (Bond 1973, 1994; Bond et al. 1998).
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LARGESCALE SUCKER
Catostomus marcrocheilus Girard, 1856
Primary Characteristics

Confirming Characteristics

1.

Lower lip “completely” cleft; 0-1, rarely 2, rows of papillae between anterior end of cleft and mouth.

1.

2.

Scales relatively large; those on posterior distinctively
larger than those on anterior end (>2X the size).

Breeding males have pronounced nuptial tubercles on
anal and caudal fins (Figure 11.5a), and head (Figure
11.5b); develop black lateral stripe along the length of
the body (see Figure 11.6c). Females have fewer and
smaller tubercles.

3.

Dorsal fin with long base and 12-16; usually 13-15 rays.

2.

Scales in lateral line row 60-83.

3.

Scales in diagonal row above lateral line 11-14.

Figure 11.17

Largescale sucker, Lake Roosevelt, Ferry, Lincoln and Stevens counties, WA. Inset shows completely cleft lower lip.

Similar Species

Systematic Notes

1.

Longnose sucker: Lower lip completely cleft. Posterior
scales < 1.5X anterior scales. Relatively long distance
between snout and upper lip, 9–12 rays in dorsal
fin,96–120 scales in lateral line row and > 15 scales in
diagonal row above lateral line.

The largescale sucker was originally described by Girard (1856: 175)
from the Columbia River at Astoria, Oregon. Because the posterior scales are so much larger than the anterior scales, it is one of
the most easily recognized species of the catostomid fishes, which
has resulted in stability of its nomenclature. It has been called by
Girard’s name by most other investigators.

2.

Bridgelip and mountain suckers. Lower lip incompletely
cleft (at least 2–4 rows of papillae present).

Scientific Synonyms
Catostomus macrocheilus sp. nov.
Girard (1856: 175).

Etymology

Catostomus macrocheilus Girard

Catostomus: G. cato = down, stomus = mouth. Inferior mouth.
macrocheilus: G. macro = large, cheilus = lip, large lip.

Pronunciation
Catostomus: că-tō-stō-mus or căt-ōs-tō-mus
macrocheilus: mac-ro-cheil-us (mac-ro-keel-us)

Common Name(s)
Largescale sucker (AFS), Columbia River sucker, coarse-scaled
sucker.
A. T. Scholz

Jordan (1878: 171); Jordan and Gilbert (1882: 128); Evermann
(1892: 40); Gilbert and Evermann (1895: 108); Jordan and
Evermann (1896: 178); Henshall (1906: 3); Evermann and
Goldsborough (1907: 93); Jordan and Evermann (1930: 106);
Schultz (1931: 21, 1936: 145); Carl (1936: 20); Schultz and DeLacy
(1935: 376);Clemens (1939: 32); Carl and Clemens (1948: 66);
Schultz (1941: 27); Carl et al. (1959: 544, 1998: 554); McPhail and
Lindsey (1970: 277); Paetz and Nelson (1970: 194); Wydoski and
Whitney (1979: 97, 2003: 147); Robins et al. (1980: 26), (1991: 24);
Simpson and Wallace (1982: 22); Sigler and Sigler (1987: 225);
Nelson and Paetz (1992: 197).
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Catostomus macrocheilus Girard, 1856

Robins et al. (1991: 24); Nelson et al. (2004: 78); Scholz and
McLellan (2009: 97, 2010: 167).

Catostomus macrocheilus

Keil (1928: 29); Brown (1971: 125); Holton and Johnson (1996: 23).

Distribution and Stock Status
The largescale sucker is distributed throughout the Columbia and
Fraser River systems. In the Columbia it has been found throughout the mainstem from the mouth to headwaters (Schultz and
DeLacy 1935 / 1936, Clemens 1939, Carl and Clemens 1948, Carl
et al. 1967, Scott and Crossman 1973, Wydoski and Whitney 1979,
2003). In the Snake River mainstem it occurs from its confluence
with the Columbia to Shoshone Falls (Simpson and Wallace 1982,
Bennett et al. 1983). It is also found in most of the major sub-basins
of the Columbia and Snake Rivers in Washington, Idaho, Oregon,
Montana, and British Columbia (Schultz and DeLacy 1935/1936,
Clemens 1939, Scott and Crossman 1973, Simpson and Wallace
1982, Wydoski and Whitney 1979, Brown 1971, Holton and Johnson
1996). It is absent in the upper Crab Creek drainage in eastern
Grant, Lincoln, and Spokane Counties.
Distribution records for largescale sucker in eastern Washington
are shown in Figure 11.18 and are recorded in Table 11.9. Largescale
suckers occur in 19 of 20 eastern Washington counties. I did not
find any record of presence in Adams County, although it probably
occurs in the canals associated with the Columbia Basin Irrigation
Project in the vicinity of Othello, Washington and probably occurs
in Cow Creek below Cow Creek Falls near Benge, Washington.
Largescale sucker is the predominant catostomid found in the
Columbia River. It was collected between RKM 38 – RKM 211 below
Bonneville Dam by McCabe (1997) and in Bonneville, the Dalles,
and John Day reservoirs, Skamania and Benton counties, by Hjort
et al. (1981) and Dawley (1996). Population density of largescale
suckers in the Hanford Reach of the Columbia River was estimated
at 5,811/km in June 1981 and 4,751/km in July 1981 (Dauble 1986).
Largescale sucker comprised 26.9% (n = 1,081 of 4,004 total fish) in
Priest Rapids Reservoir and tailrace and 6.9% (n = 3,789 of 54,069
total fish) in Wanapum Reservoir, sampled by electrofishing, gillnetting beach seining, set lining and minnow trapping in 1999
(Pfiefer et al. 2001).
In the mid-Columbia region, relative abundance of largescale
sucker was 9.2% (n = 284 of 3,026 total fish sampled) in Priest
Rapids Reservoir, 19.6% (n = 456 of 2,321 total fish sampled) in
Wanapum Reservoir, 16.7% (n = 509 of 3,050 total fish sampled) in
Rock Island Reservoir, 4.6% (n = 235 of 5,118 total fish sampled) in
Rocky Reach Reservoir, and 11.6% (n = 307 of 2,595 total fish sampled) in Wells Reservoir (Burley and Poe 1994).
In Rufus Woods (Chief Joseph) Reservoir, longnose (n = 1,715),
bridgelip (n = 208), and largescale (n = 428) respectively comprised
of 19.6%, 2.4%, and 4.9% of the relative abundance of all fish sampled (n = 8,683) (Beeman et al. 2003).
Over a 61 year period (1949–2010), largescale sucker comprised
11.4% of the relative abundance of all fishes (n = 35,470 largescale in
300,962 total fish) captured in Lake Roosevelt (See Table 11.9 for
list of references and Table 5.25, Volume I page 272).
In a 56 km free flowing segment of the Columbia River between
the international border and Hugh Keenleyside (Arrow Lake)
810

Dam, British Columbia, 1,811 largescale sucker (6.7%) were sampled among 26,991 total fish (Hildebrand 1991). Mark-recapture
data were used to estimate the population (± 95% confidence intervals) of largescale sucker inhabiting the reach at 21,150 (16,250
– 30,800) individuals. Population density (±95% CI) was 378 (290560) largescale suckers/km (Hildebrandt 1991).
In the Yakima River sub-basin, largescale (n = 3,287) comprised
9.5% of the relative abundance of 34,733 total fish sampled in 1957
and 1958 (Patten et al. 1970). Largescale sucker (n = 621) were
present at all 10 sites sampled in the lower Yakima River, Benton
County. Largescale sucker (n = 2,000) were present at all 11 sites
sampled in the middle Yakima River, Yakima County (Patten et
al. 1970). Largescale suckers (n = 618) were present at all 14 sites
sampled in the Upper Yakima River, Kittitas County (Patten et al.
1970). Largescale was the only species of sucker that occurred in
the headwater reservoirs of the Yakima Basin at Cle Elum, Kachess,
Little Kachess, and Keechelus lakes in Kittitas County (Mongillo
and Falconer 1980, 1982). Largescale sucker was also present in
Rimrock Reservoir, Yakima County, an impoundment of the
Naches River, a tributary that joins the middle Yakima River at
Yakima, Washington (Mongillo and Falconer 1982).
Largescale suckers occur in the Lower Crab Creek sub-basin
below Moses Lake, Washington (Wydoski and Whitney 1979,
2003) but not at any of 28 sites I sampled in the Upper Crab
Creek drainage in eastern Grant, Lincoln, and western Spokane
counties (Scholz 2002, 2003). Largescale sucker have been reported from many locations in the Columbia Basin Project area in
Grant County, e.g., Banks Lake, Moses Lake, Potholes Reservoir,
Evergreen Reservoir (Woller et al. 2003, WDFW-FWIN 2002, 2003,
2004, 2005, 2006) and Franklin County, e.g., Scooteney Reservoir
(Osborne et al. 2004d).
Largescale suckers were present in mid Columbia tributaries
(Wenatchee, Entiat, Chelan, Methow, and Okanogan drainages)
but their distribution and abundance is not well documented
(Mullan et al. 1992). In the Okanogan drainage, it was observed
mainly in the upper Okanogan lake district in Osoyoos (Mongillo
and Hallock 1995) and Skaha lakes (Fisher et al. 1983), in the
Similkameen River drainage (Becker and Fernau 1983), and in
Palmer Lake (Osborne et al. 2003). At Palmer Lake, largescale
sucker (n = 299) comprised 10.3% of the relative abundance of 2,917
total fish sampled (Osborne et al. 2003).
In the Spokane River, largescale sucker were present in all of the
mainstem reservoirs between its source (outlet of Coeur d’Alene
Lake, Idaho) and its confluence with the Columbia River.
• Largescale suckers (n = 6,215), comprised 18.0%, of
the relative abundance of 24,466 total fish sampled
in the Spokane River Arm of Lake Roosevelt (lower
47 km of Spokane River) between 1962 and 2010 (See
references cited in Table 11.9 and Table 5.76, Volume
1 page 447). Largescale sucker abundance in Lake
Roosevelt has decreased since 1997 when a large
number were killed by gas bubble trauma caused by
nitrogen super saturation. CPUE (± range) was 34
(18–47) largescale sucker per hour of electrofishing
over a nine year period (1989–1997) prior to the super
saturation event compared to 8 (2–17) largescale
sucker per hour over a nine year period (1997–2005)
after the supersaturation event.
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Distribution of largescale sucker in eastern Washington.
• In Long Lake (also called Lake Spokane) Reservoir
(Spokane River RKM 54–RKM 93 longnose (n = 82),
bridgelip (n = 49), and largescale suckers (n = 1,199)
respectively comprised 1.7%, 1.0%, and 24.3% of 4,930
total fish collected with approximately 15 hours of
electrofishing effort and 64 overnight gill net sets in
1988 and 1989 (Bennett and Hatch 1991). Longnose,
bridgelip, and largescale suckers accounted respectively for 6.7%, 3.6%, and 90.2% of catostomid abundance (n = 1,330). Largescale sucker CPUE was 48 fish/
hour of electrofishing and 8 fish/gill net set. In Long
Lake, longnose (n = 24), bridgelip (n = 31), and largescale (n = 1,535) respectively comprised 0.5%, 0.7%,
and 32.4% of 4,733 total fish captured with 17.3 hours
of electrofishing effort, 52 overnight gill nets sets and
52 overnight fyke net sets in June 2001 (Osborne et
al. 2003). Longnose, bridgelip, and largescale suckers,
respectively accounted for 1.5%, 1.9%, and 96.5% of
catostomid abundance (n = 1,590). Largescale CPUE

• In Little Falls Reservoir, Spokane River (RKM
47–53.5), largescale (n = 3,237), accounted for 37.1% of
the relative abundance of all fish (n = 8,727) sampled
at monthly intervals between 1985 and 2003 (Table
5.77, Volume I page 450). The largescale sucker
population (±95% confidence intervals) was estimated at 54,076 (45,576–57,854) individuals in 1992
using the Schnabel mark-recapture method (Heaton
1992). Largescale sucker density (±95% CI) was 8,319
(7,012–8,901) individuals/km. CPUE was 174 largescale
per hour of electrofishing. In 2003, largescale sucker
(n = 89) comprised 27.1% of the relative abundance
of 329 total fish sampled in Little Falls Reservoir
(Scholz 2004). CPUE was 25 largescale suckers per
hour of electrofishing or about 14% of that reported
in 1992. The likely cause of reduced sucker abundance
was high levels of total gas supersaturation in 1997
because water spilled over the 213 ft high Long Lake
Dam situated at the head of Little Falls Reservoir.
A. T. Scholz
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Table 11.9

Distribution of largescale sucker in eastern Washington. Records are listed in alphabetical order by county and location. Duplicated records for a given location are arranged by date. USNM refers to the United States National Museum
Fish Collection. UW refers to the University of Washington Fish Collection. UMMZ refers to the University of Michigan
Fish Collection. RBCM refers to the Royal British Columbia Museum Fish Collection. SU / CAS refer to the Stanford
University / California Academy of Sciences Fish Collection. AC refers to Albertson College, Norma J. Smith Museum of
Natural History Fish Collection. (Page 1 of 6.)

County

Location

Adams

No records of presence found

Reference

Asotin

Grande Ronde River @ Joseph Creek

UW 002444 (L.P. Schultz & M. Bowers, 1932); Hallock (2001)

Asotin

Grande Ronde River @ Rattlesnake Creek

UW 002445 (L.P. Schultz & M. Bowers, 1932); Hallock (2001)

Asotin

Snake River (above Asotin, WA)

Muir (1996)

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1983, 1988a, 1988b, 1991, 1993, 1994, 1995, 1997); Bennett
& Shrier (1986, 1987); Hallock (2001) Bennett & Seybold (2004, 2005)

Benton

Columbia River (Hanford Reach)

UW 005261 & UW 005267 (L. R. Donaldson, 1945); Gray & Dauble (1977);
Dauble (1986); Mongillo & Hallock (1995)

Benton

Columbia River (John Day Reservoir)

Hjort et al. (1981)

Benton

Columbia River (McNary Reservoir)

Wydoski & Whitney (2003)

Benton

Yakima River

Patten et al. (1970)

Chelan

Columbia River (Rock Island Reservoir)

UW 003513 (Royal, 1934); Dell et al. (1975); Burley & Poe (1994); Mongillo
& Hallock (1995); Hallock (2001)

Chelan

Columbia River (Rocky Reach Reservoir)

Dell et al. (1975); Burley & Poe (1994)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1975); Burley & Poe (1994); Mongillo & Hallock (1995); Hallock
(2001); Pfiefer et al. (2001)

Chelan

Entiat River

Mullan et al. (1992a)

Chelan

Lake Chelan

UW 046787 (D. Hagen, 1968); Hallock (2001)

Chelan

Lake Wenatchee

Mongillo & Hallock (1995); Hallock (2001)

Chelan

Wenatchee River

UW 002361 & UW 002362 (L.P. Schultz & M. Bowers, 1932); Mullan et al. (1992a)

Columbia¹

Pataha Creek @ Starbuck, WA

SU1264 (USFC, date unknown, circa 1893)

Columbia¹

Snake River (Little Goose Reservoir)

Bennett et al. (1983); Bennett & Seybold (2004, 2005)

Columbia¹

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983)

Columbia¹

Touchet River (North Fork)

Michaelis (1972)

Columbia¹

Touchet River (Robinson Fork)

Michaelis (1972)

Columbia¹

Touchet River (South Fork)

Michaelis (1972)

Columbia¹

Touchet River (Walla Walla River)

Michaelis (1972): Hallock (2001)

Columbia¹

Tucannon River (Snake River)

UW 001940 (L.P. Schultz & M. Bowers, 1931); Hallock (2001)

Douglas

Columbia River (Rock Island Reservoir)

See Chelan County

Douglas

Columbia River (Rocky Reach Reservoir)

See Chelan County

Douglas

Columbia River (Rufus Woods Reservoir)

Laumeyer (1972); Beeman et al. (2003), Gadomski et al. (2003)

Douglas

Columbia River (Wanapum Reservoir)

See Chelan County

Douglas

Columbia River (Wells Reservoir)

Burley & Poe (1994)

Douglas

Rock Island Ponds (Big Bow)

Osborne & Petersen (2004)

Table 11.9 continued on next page
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Table 11.9 Continued

Distribution of largescale sucker in eastern Washington. (Page 2 of 6.)

County

Location

Reference

Ferry

Columbia River (Lake Roosevelt)

Earnest et al. (1966); Washington Water Power (1973); Stober et al.
(1977); Nigro et al. (1983); Beckman et al. (1985); Peone et al. (1990);
Griffith & Scholz (1991); Thatcher et al. (1993); Griffith et al. (1995);
Underwood & Shields (1996, 1997); Underwood et al. (1996); Scholz
(1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006);
Chichosz et al. (1997, 1999); McLellan et al. (1998, 1999, 2001, 2003,
2004, 2005); McLellan & Scholz (2001, 2002, 2003); Baldwin et al. (1999,
2006a, 2006b); LeCaire (2000), Miller (2001, 2006a, 2006b, 2006c);
Baldwin & Polacek (2002); Lee et al. (2003, 2006); Scofield et al. (2004,
2007); Fields et al. (2004); Pavlik-Kunkel et al. (2006)

Ferry

Curlew Lake

Phillips & Divens (2001)

Ferry

Kettle River

RBCM 980-00618-2 (G. Hughes, 1980); RBCM 984-00453-3 (A. Peden,
1984); RBCM 984-00454-1 (A. Peden, 1984); RBCM 984-00456-9 (Collector
unknown, 1984); McLellan & Scholz (2003); McLellan & Vail (2005)

Ferry

Kettle River @ Christina Lake, BC

Dymond (1936)

Franklin

Columbia River (Hanford Reach)

See Benton County

Franklin

Columbia River (McNary Reservoir)

See Benton County

Franklin

Scooteney Reservoir

Hisata (1999)

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

See Columbia County

Grant

Banks Lake

UW 111152 (D. McPhail, 1964); Stober (1995); Woller et al. (2003)

Grant

Columbia River (Hanford Reach)

See Benton County

Grant

Columbia River (Priest Rapids Dam Tailrace)

Burley & Poe (1994); Pfiefer et al. (2001)

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1995); Burley & Poe (1994); Pfiefer et al. (2001)

Grant

Columbia River (Wanapum Reservoir)

See Chelan County

Grant

Crab Creek (Lower) @ Smyrna, WA

UMMZ 131788 (C. Hubbs, 1932)

Grant

Evergreen Reservoir

Petersen & Osborne (2004a)

Grant

Moses Lake

UW 000879 (L.P. Schultz, 1929); Mongillo & Hallock (1995); Burgess
(2000)

Grant

Potholes Reservoir

Osborne et al. (2004d)

Kittitas

Cle Elum Lake

UW 000392 (L.P. Schultz, 1929); Mongillo & Falconer 1980, 1982; Falconer
& Mongillo (1981); Hallock (2001)

Kittitas

Columbia River (Priest Rapids Reservoir)

See Grant County

Kittitas

Columbia River (Wanapum Reservoir)

See Chelan County

Kittitas

Cooke Creek

UW 041235 (WDOE 1996)

Kittitas

Fio Rito Pond (North)

Phillips et al. (2002d)

Kittitas

Fio Rito Pond (South)

Phillips et al. (2002d)

Kittitas

Gladmar Pond

Jackson (1990)

Kittitas

Kachess Lake

Mongillo & Falconer 1980, 1982; Falconer & Mongillo (1981); Hallock (2001)

Kittitas

Keechelus Lake

Mongillo & Falconer 1980, 1982; Falconer & Mongillo (1981); Hallock (2001)

Kittitas

Little Kachess Lake

Mongillo & Falconer 1980, 1982; Falconer & Mongillo (1981); Hallock (2001)

Table 11.9 continued on next page
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Table 11.9 Continued

Distribution of largescale sucker in eastern Washington. (Page 3 of 6.)

County

Location

Reference

Kittitas

Yakima River

Patten et al. (1970); Hallock (2001)

Klickitat

Columbia River (Bonneville Reservoir)

Hjort et al. (1981)

Klickitat

Columbia River (Dalles Reservoir)

Hjort et al. (1981)

Klickitat

Columbia River (John Day Reservoir)

See Benton County

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Lincoln

Spokane River (Little Falls Reservoir)

Heaton (1992); Scholz (2004)

Lincoln

Spokane River (Spokane Arm Lake Roosevelt)

See Columbia River (Lake Roosevelt).

Okanogan

Columbia River (Lake Roosevelt)

See Ferry County

Okanogan

Columbia River (Rufus Woods Reservoir)

See Douglas County

Okanogan

Columbia River (Wells Reservoir)

See Douglas County

Okanogan

Methow River

Mullan et al. (1992a)

Okanogan

Methow River @ Pateros, WA

UW 001821 (L. Royal, 1931); Mongillo & Hallock (1995); Hallock (2001)

Okanogan

Methow River @ Winthrop, WA

Hallock (2001)

Okanogan

Okanogan Lake

Dymond (1936); Clemens et al. (1939)

Okanogan

Okanogan River @ Oroville, WA

UW 003975 & UW 003809 (R. Sillman, 1935); Mongillo & Hallock (1995);
Hallock (2001)

Okanogan

Osoyoos Lake

Mongillo & Hallock (1995); Hallock (2001)

Okanogan

Palmer Lake

Korth & Bartlett (2001); Osborne et al. (2003a)

Okanogan

Similkameen River

RBCM 985-00222-4 (G. Hughes, 1985)

Okanogan

Similkameen River (below Zosel Dam)

Fisher (2002)

Okanogan

Similkameen River (above Zosel Dam)

Fisher (2002)

Okanogan

Similkameen River (Oxbow Lakes)

Beecher & Fernau (1983); Hallock (2001)

Pend Oreille

Bead Lake

Hallock (2001); Mongillo & Hallock (1995); Polacek et al. (1999); Rader
(2006); Rader et al. (2006)

Pend Oreille

Horseshoe Lake

McLellan et al. (2005)

Pend Oreille

Little Spokane River

Mongillo (1993); Mongillo & Hallock (1995); Polacek & Baldwin (1999);
Hallock (2001)

Pend Oreille

Little Spokane River (below Chain Lakes)

Scholz (2003)

Pend Oreille

Pend Oreille River (Boundary Reservoir)

McLellan (2000, 2001)

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Gilbert & Evermann (1895); Schultz & DeLacy (1935/1936); Bennett &
Liter (1991); Ashe & Scholz (1992); Skillingstadt (1993); Hallock (2001);
Geist et al. (2004); Scholz et al. (2005); Divens & Osborne (2007)

Skamania

Columbia River @ Bonneville Dam

CAS75178 (R. R. Harry, 1945)

Spokane

Bonnie Lake

Phillips (2006)

Spokane

Dragoon Creek

McLellan (2003)

Spokane

Latah Creek

USNM 00104800 (Schultz & Bowers, 26 August 1932); UW 002398 (L.P.
Schultz & M. Bowers, 26 August 1932); UMMZ 98685 (L.P. Schultz & M.
Bowers, 1932); RBCM 986-00236-4 (A. Peden, 17 October 1986)

Table 11.9 continued on next page
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Table 11.9 Continued

Distribution of largescale sucker in eastern Washington. (Page 4 of 6.)

County

Location

Reference

Spokane

Latah Creek @ RKM 1

Lee (2005)

Spokane

Latah Creek @ RKM 5

Lee (2005)

Spokane

Latah Creek @ RKM 13

Lee (2005)

Spokane

Latah Creek @ RKM 29

Lee (2005)

Spokane

Latah Creek @ RKM 68

Lee (2005)

Spokane

Latah Creek @ RKM 76

Lee (2005)

Spokane

Latah Creek @ RKM 77

Lee (2005)

Spokane

Latah Creek @ RKM 88

Gilbert & Evermann (1895); Laumeyer & Maughan (1973)

Spokane

Latah Creek @ RKM 108

Laumeyer & Maughan (1973)

Spokane

Latah Creek @ RKM 119

Laumeyer & Maughan (1973)

Spokane

Little Deep Creek

UMMZ 98682 (L.P. Schultz & M. Bowers 1932); McLellan (2004)

Spokane

Little Spokane River

RBCM 986-00211-2 (A. Peden, 1986); Scholz (2003), McLellan (2004)

Spokane

Little Spokane River (10 mi. N of Spokane, WA)

UMMZ 179439 (R. M. Bailey, 20 July 1955)

Spokane

Rock Creek (@ RKM 0.7) (Latah Creek)

Lee (2005)

Spokane

Rock Creek (@ RKM 14) (Latah Creek)

Lee (2005)

Spokane

Rock Creek (E. of Rockford, WA) (Latah Creek)

Scholz (2000)

Spokane

Rock Creek (W. of Fairfield, WA) (Latah Creek)

Scholz (2000)

Spokane

Spokane River (Nine Mile Reservoir- Monroe St.)

McLellan (2003, 2004)

Spokane

Spokane River (Upriver to Post Falls Dams)

Bennett & Underwood (1988); Johnson (1994, 1997); Johnson et al.
(1994); McLellan (2004b)

Spokane

Spokane River (Little Falls Reservoir)

Heaton (1992); Scholz (2004)

Spokane

Spokane River (Long Lake Reservoir)

Bennett & Hatch (1991); Hatch (1991); Johnson (1994); Osborne (2003)

Spokane

Spokane River (Nine Mile Reservoir)

Kliest (1987); Smith & Johnson (1992); McLellan (2003)

Spokane

Spokane River (Monroe Street to Upriver Dam)

Johnson (1994); Maret (1999)

Spokane

Stevens Creek (Latah Creek)

Lee (2005)

Stevens

Blue Creek (Spokane River)

Scholz et al. (1988b)

Stevens

Chamokane Creek (Spokane River)

RBCM 986-00238-4 (A. Peden, 1984); RBCM 986-00211-2 (A. Peden, 1986);
Barber et al. (1987); Barber et al. (1988); Scholz et al. (1988a); Heaton (1992)

Stevens

Columbia River (Lake Roosevelt)

See Ferry County.

Stevens

Colville River

USNM 0048052 (B. W. Evermann 1893); SU1240 (U.S. Fish Commission,
date unknown, circa 1893); RBCM 984-00457-4 (A. Peden, 1984)

Stevens

Colville River @ Meyers Falls

Hallock (2001); McLellan (2003); McLellan et al. (2005)

Stevens

Spokane River (Little Falls Reservoir)

See Lincoln County

Stevens

Spokane River (Long Lake Reservoir)

See Spokane County

Walla Walla¹

Columbia River (McNary Reservoir)

See Benton County

Walla Walla¹

Cottonwood Creek (Walla Walla River)

Pearman (1977)

Walla Walla¹

Mill Creek (Walla Walla River)

Knecht (1976)

Walla Walla¹

Snake River (Ice Harbor Reservoir)

See Franklin County

Walla Walla¹

Snake River (Lower Monumental Reservoir)

See Columbia County

Walla Walla¹

Touchet River (Walla Walla River)

See Columbia County

Table 11.9 continued on next page
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Table 11.9 Continued

Distribution of largescale sucker in eastern Washington. (Page 5 of 6.)

County

Location

Reference

Walla Walla¹

Walla Walla River (Columbia River)

SU 1233 (U.S. Fish Commission, date unknown, circa 1893); Jackson
(1975); Pearman (1977)

Walla Walla¹

Yellowhawk Creek (Walla Walla River)

Pearman (1977)

Whitman

Almota (Smoke) Creek (Snake River)

UMMZ 98721 (L.P. Schultz & M. Bowers 1932)

Whitman

Latah Creek @ Tekoa, WA

USNM 00048038 (C. Gilbert & B. W. Evermann 1893); SU1829
(C. H. Gilbert et al., 1893)

Whitman

Palouse River @ Colfax, WA

SU 2586 (C. H. Gilbert & W. W. Thoburn, 1893)

Whitman

Palouse River @ RKM 1

Maughan et al. (1980); Mendel et al. (1980)

Whitman

Palouse River @ RKM 29

Schultz & DeLacy (1935/1936); Maughan et al. (1980); Munn (1993)

Whitman

Palouse River @ RKM 79

Maughan et al. (1980); Scholz (2003)

Whitman

Palouse River @ RKM 101

Maughan et al. (1980)

Whitman

Palouse River @ RKM 112

UMMZ 98702 (L.P. Schultz & M. Bowers 1932); Schultz & DeLacy (1935/1936)

Whitman

Palouse River @ RKM 125

Maughan et al. (1980): Scholz (2003)

Whitman

Palouse River @ RKM 148

Munn (1993)

Whitman

Palouse River @ RKM 156

Maughan et al. (1980); Scholz (2003)

Whitman

Palouse River @ RKM 190

Schultz & DeLacy (1935/1936); Maughan et al. (1980); Hallock (2001)

Whitman

Palouse River @ RKM 191

UMMZ 157020 (J. C. Simpson, 1948)

Whitman

Palouse River @ RKM 212

Maughan et al. (1980)

Whitman

Palouse River @ RKM 249

Munn (1993)

Whitman

Palouse River (South Fork @ RKM 1)

USNM 0013788 & USNM 00104804 (L.P. Schultz & M. Bowers, 1932),
UMMZ 95040 (Schultz, 1932); Schultz & DeLacy (1935/1936)

Whitman

Palouse River (South Fork @ RKM 29)

Mongillo & Hallock (1995); Hallock (2001)

Whitman

Palouse River (South Fork @ RKM 34)

UMMZ 98715 (L.P. Schultz & M. Bowers 1932). Schultz & DeLacy (1935/1936)

Whitman

Palouse River (South Fork @ RKM 38)

UMMZ 98715 (L.P. Schultz & M. Bowers 1932). Schultz & DeLacy (1935/1936)

Whitman

Palouse River tributary 4 km above Colfax, WA

UMMZ 98702 (L.P. Schultz & M. Bowers 1932); Schultz & DeLacy (1935/1936)

Whitman

Pine Creek @ RKM 1 (Rock Creek)

Glover (2004)

Whitman

Pine Creek @ RKM 9 (Rock Creek)

Munn (1993); Scholz (2001); Glover (2004); Porter (2006)

Whitman

Rock Creek @ RKM 10 (Palouse River)

Scholz (2001); Porter (2006)

Whitman

Rock Creek @ RKM 11 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 12 (Palouse River)

Scholz (2001); Porter (2006)

Whitman

Rock Creek @ RKM 14 (Palouse River)

Munn (1993); Porter (2006)

Whitman

Rock Creek @ RKM 15 (Palouse River)

Scholz (2001); Porter (2006)

Whitman

Rock Creek @ RKM 16 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 18 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 19 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 20 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 21 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 22 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 26 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 28 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 34 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 37 (Palouse River)

Porter (2006)
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Table 11.9 concluded

Distribution of largescale sucker in eastern Washington. (Page 6 of 6.)

County

Location

Reference

Whitman

Rock Creek @ RKM 38 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 39 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 40 (Palouse River)

Porter (2006)

Whitman

Rock Creek @ RKM 59-72 (Rock Lake)

McLellan (2000)

Whitman

Rock Creek @ RKM 72 (Rock Lake Falls)

Scholz (1983); McLellan (2000)

Whitman

Rock Creek @ RKM 77 (Palouse River)

Scholz (2000); Porter (2006)

Whitman

Rock Creek @ RKM 79-88 (Bonnie Lake)

Phillips (2006)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Whitman

Snake River (Lower Monumental Reservoir)

See Columbia County

Whitman

Union Flat Creek

Havens (1996, 1997)

Yakima

Columbia River (Hanford Reach)

See Benton County

Yakima

Columbia River (Priest Rapids Dam tailrace)

See Grant County

Yakima

Columbia River (Priest Rapids Reservoir)

See Grant County

Yakima

I-82 (Pond 2)

Divens et al. (2004)

Yakima

I-82 (Pond 3)

Divens et al. (2004)

Yakima

I-82 (Pond 4)

Divens et al. (2004)

Yakima

I-82 (Pond 5)

Divens et al. (2004)

Yakima

I-82 (Pond 6)

Divens et al. (2004)

Yakima

I-82 (Pond 7)

Divens et al. (2004)

Yakima

Rimrock Lake (Naches River)

Mongillo & Falconer (1982)

Yakima

Yakima River

Patten et al. (1970); Hallock (2001)

Idaho

Benewah Creek

AC 10005417 & AC10005418 (K. Keach, 30 August 2001)

Idaho

Coeur d’Alene River (N. Fork)

AC 10003059 (T. R. Maret, 1998)

Idaho

Pend Oreille Lake

UMMZ 164853 (W. M. Morton & G. Wooley, 1951)

Idaho

Pend Oreille Lake @ Bayview, ID

UMMZ (W. M. Morton & G. Wooley, 1951)

Idaho

Pend Oreille Lake @ Hope, ID

UMMZ 157050 (J. C. Simpson, 1948)

Idaho

Spokane River, ID

AC 10002981 (T. R. Maret, 1998)

BC

Okanogan River (above McIntyre Dam)

Fisher et al. (2002)

BC

Okanogan River (below McIntyre Dam)

Fisher et al. (2002)

BC

Skaha Lake

Fisher et al. (2002); Long (2002)

BC

Columbia River @ Arrow Lake, BC

Dymond (1936)

BC

Columbia River @ Windermere Lake, BC

Dymond (1936)

BC

Columbia River (below Keenleyside Dam)

Hildebrand(1999)

¹ Mendel et al. (1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008) noted the presence of “suckers” at many locations in the Walla
Walla sub-basin, Walla Walla and Columbia counties. Mendel et al. (1999, 2000) noted that both bridgelip sucker and largescale sucker were included in the “sucker” designation, but usually did not distinguish between species at specific locations, although they did state the bridgelip
sucker was the more common of the two species. Their records indicated the presence of “suckers” at the following locations in the Walla Walla
River drainage: throughout Walla Walla River, Dry Creek, East Little Walla Walla River, Garrison creek, Mill Creek (and its tributary Blue Creek),
Petit Creek, Stone Creek, Titus Creek, West Little Walla Walla River, and Yellowhawk Creek (and its tributaries Cottonwood and Russel creeks). In
the Touchet River suckers were collected in the Lower, Middle and Upper mainstems; in the North, Robinson and South Forks, and in Whisky
Creek. I have included species presence only at locations where largescale sucker was positively identified in the above table.
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was 66 fish/ hour of electrofishing and 9 fish/ gill net
set. Thus, CPUE was similar to that observed in 1988
and 1989.
• In Nine Mile Reservoir (Spokane River RKM 93–104),
Kleist (1987) and Smith and Johnson (1992) collected
58 bridgelip suckers, 29 largescale suckers, and no
longnose suckers in a sample of 156 total fish collected by gill netting and electrofishing in 1987 and
1992. Bridgelip and largescale suckers respectively
comprised 37.2% and 18.6% of the relative abundance
of all fish, and 66.6% and 33.4% of all catostomids
(n = 87). In 2002, bridgelip (n = 475 TL, 72–419 mm)
and largescale (n = 321 TL, 75-590 mm) respectively
comprised of 36.8% and 24.9% of the relative abundance of 1,290 total fish in gill netting and electrofishing surveys conducted by WDFW (McLellan 2003).
Bridgelip and largescale suckers respectively contributed 59.7% and 40.3% of the catostomid abundance
(n = 796). Fish in Long Lake and Nine Mile Reservoir
were not subjected to high total gas pressure because
dams and falls upstream are not high, so they add
relatively less gas, and the gas is scrubbed as the river
flows over rapids below the dams or falls. This may
account for why sucker abundance at Long Lake and
Nine Mile Reservoir was uniform during both 1988–
1989 and 2001–2002 time intervals, whereas sucker
abundance declined in both Little Falls Reservoir and
the Spokane River Arm of Lake Roosevelt during the
same time period (owing the high TDG levels in 1997
at Long Lake Dam).
• In a free flowing segment of the Spokane River
between the head of Nine Mile Reservoir and the
Monroe Street Dam (RKM 104-118), bridgelip suckers
(n = 451) and largescale suckers (n = 86) respectively
comprised 50.2% and 9.6% of the relative abundance
of all fish (n = 899) captured in drift boat electrofishing surveys in 2002 and 2003 (McLellan 2003, 2004).
Relative abundance of catostomids (n = 537) was
84.0% bridgelip suckers and 16% largescale suckers.
• In the reach between Monroe Street and Upriver
dams (Spokane RKM 118-128), bridgelip (n = 65) and
largescale suckers (n = 234) were among 1,313 total fish
collected by Johnson (1994, 1997), Maret and Dalton
(1999), Peden (1999), and O'Connor and McLellan
(2008a). See Table 5.81, Volume I page 455.
• Longnose and largescale suckers have been reported in
the free flowing reach between Upriver and Post Falls
dams (Spokane RKM 128-163) (Bailey and Saltes 1982;
McLellan 2004). Longnose sucker (n = 199) and largescale sucker (n = 489) have been captured in a sample of
9,056 total fish (see Table 5.82, Volume I page 456).
• From Post Falls Dam to the source of the Spokane
River (RKM 163-178) at the outlet of Coeur d’Alene
Lake, Idaho, 54 longnose sucker, 2 bridgelip sucker
and 1 largescale sucker were among 576 total fish
captured by electrofishing and gill netting in August
1992 (Davis et al. 1996). Bridgelip suckers and long818

nose suckers were also reported in this reach (Gilbert
and Evermann 1895; Funk et al. 1972; Goodnight and
Mauser 1981; Falter and Mitchell 1982; Davis et al.
1995). See Table 5.83, Volume I page 458.
• Longnose, bridgelip, and largescale suckers have been
reported in Coeur d’Alene Lake, Idaho (Gilbert and
Evermann 1894; Rich 1992; Coeur d’Alene Tribe 19942000; Scott 2002). For example, Rich (1992) recorded
41 longnose sucker but no bridgelip or largescale
sucker in a sample of 4,701 total fish collected from
four bays at the north end of the lake. Over a seven
year interval (1994-2000), the Coeur d’Alene Tribe
recorded 4,583 largescale sucker but no longnose or
bridgelip sucker in a sample of 24,247 total fish collected predominantly from the south end of the lake.
Scott (2002) recorded 23 longnose sucker (relative
abundance = 0.5%), 10 bridgelip sucker (0.3%), and
698 largescale sucker (17.9%) in a sample of 3,891
total collected fish in 2001 and 2002. Scott’s was
the only study to randomly survey the entire lake.
Electrofishing was conducted at 208 sites around
the shoreline; gill netting was conducted at 47 sites
in open water. Largescale, bridgelip, and longnose
sucker respectively comprised 95.5%, 1.4%, and 3.1%
of the total catostomids (n = 731).
• Largescale suckers are rare in tributaries of the
Spokane River. Largescale suckers were collected
in the mouths of Blue Creek and Mill Creek (lower
Spokane River), Little Chamokane, and Chamokane
creeks (join the Spokane River in Little Falls
Reservoir), in the mainstem and one tributary of
the Little Spokane River (join the Spokane River in
Long Lake Reservoir), and in the mainstem and some
tributaries of Latah Creek (joins Spokane River below
Monroe Street Dam). In the Little Spokane River,
largescale suckers (n = 54) were collected at 13 of 21
sites in the mainstem but in only one of 22 tributaries (McLellan 2002, 2003, 2004). Nine largescale
suckers were collected at the mouth of Dragoon
Creek. Largescale suckers (n = 36) were collected in a
sample of 718 fish from Horseshoe Lake, Pend Oreille
County, which is located on the West Branch of the
Little Spokane River (McLellan et al. 2005).
• In Latah Creek, largescale suckers were collected
at 10 of 19 sites sampled in the mainstem (Gilbert
and Evermann 1895; Laumeyer and Maughan 1973;
Lee 2005). In surveys conducted from 1999- 2002,
largescale suckers (n = 23 among 1,294 total fish)
were collected at seven of 18 sites in the mainstem
(Lee 2005). Another 27 largescale suckers were collected at 3 of 39 sites in 2 of 11 tributaries (Lee 2005).
Largescale sucker were collected in Rock (n = 24 of
1,145 fish) and Stevens creeks (n = 3 of 34 fish), but
not in California (n = 0 of 968 fish), Cove (n = 0 of 59
fish), Garden Springs (n = 0 of 9 fish), Indian (n = 0
of 2 fish), Little Hangman (n = 0 of 4 fish), Marshall
(n = 0 of 738 fish), Rattlers Run (n = 0 of 6 fish), or
Spangle creeks (n = 0 of 13 fish) (Lee 2005). In 2004,
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no largescale were collected in a sample of 968 fish
from California Creek, or 1,484 fish from Marshall
Creek, but 55 largescale were collected among 435 fish
sampled in Rock Creek (McLellan 2005).
Largescale suckers were present in an 8 km reach of the Colville
River between its confluence with the Columbia and Meyers Falls,
Stevens County, Washington. In 2002, 2003 and 2004 WDFW and
EWU conducted driftboat electrofishing surveys in the plunge pool
below Meyers Falls and captured 206 largescale sucker among 1,101
total fish (McLellan 2003, McLellan et al. 2004, 2005).
Largescale suckers were also present in RKM 30-40 of the Kettle
River, Ferry County, Washington. In 2004, 58 were among 369
fish sampled there by drift boat electrofishing (McLellan and Vail
2005). EWU conducted boat electrofishing surveys in the lower
12 m of the Kettle River each year from 1997–2002 (McLellan et al.
1998, 2001; McLellan and Scholz 2001, 2002, 2003). Sixteen longnose, 1 bridgelip and 118 largescale sucker were captured among
614 total fish.
In the Pend Oreille Basin, largescale sucker (n = 525) and longnose sucker (n = 1) respectively comprised 27.2% and 1.6% of the
relative abundance of all fish (n = 1,930) sampled in Boundary
Reservoir in 2000 and 2001 (McLellan 2001, 2002). Largescale
suckers comprised 94.4% and longnose suckers comprised 5.6%
of the catostomid abundance (n = 556). Bridgelip sucker were
not found during intensive sampling in tributaries of Boundary
Reservoir (McLellan 2002).
In Box Canyon Reservoir, Pend Oreille River, largescale suckers
(n = 4,416) and longnose suckers (n = 1,859) respectively comprised
5.7% and 2.4% of the relative abundance of all fish (n = 77,037)
sampled using electrofishing, gill nets, and beach seines from 1988
to 1991 (Bennett and Liter 1991; Ashe and Scholz 1992). Largescale
suckers comprised 70.4% and longnose suckers comprised 29.6%
of the catostomid abundance (n = 6,275). In 2004, largescale suckers (n = 448) and longnose sucker (n = 82) comprised 2.9% and
0.5% of the relative abundance of all fish (n = 15,525) (Divens and
Osborne 2006). Fewer suckers were observed in 2004 than in
1988-1991. High TDG levels below Albeni Falls passed downstream
through Box Canyon Reservoir in 1997, which may be responsible
for this decline. I observed numerous suckers with symptoms of
acute or chronic GBT and many dead suckers floating in the Box
Canyon Reach in 1997. Predation by northern pike may have also
played a role in the decline of the Box Canyon sucker abundance.
Suckers were a favored prey item by northern pike in Box Canyon
Reservoir (Bean 2010, Harvey 2011). Intensive predation by northern pike on largescale sucker in Box Canyon Reservoir has, perhaps, kept their population from rebuilding to pre-1997 levels.
Largescale suckers rarely entered tributaries of Box Canyon
Reservoir as indicated by the capture of a total of only six individuals in migration traps set in 11 tributaries over a three year period
(1998–2000) (Scott 1999; Lockwood et al. 2001). Largescale suckers
did occur in Bead Lake, a lake in Pend Oreille drainage but with
no outlet to the Pend Oreille River (Mongillo and Hallock 1995;
Polacek et al. 1999; Radar 2006; Radar et al. 2006). Relative abundance was 5% (n = 302 of 5,941 fish) in 2004 (Radar 2006; Radar et
al. 2006).
In southeastern Washington, largescale sucker were present in
the Snake River, in Ice Harbor, Lower Monumental, Little Goose,
and Lower Granite reservoirs. In 1979–1980, relative abundance
of largescale sucker was 32.5% (1,257 largescale in 3,869 total fish

sampled) in Ice Harbor Reservoir, 18.0% (849 of 4,702) in Lower
Monumental Reservoir, 19.6% (7,972 of 40,590) in Little Goose
Reservoir and 40.6% (1,255 of 3.090) in Lower Granite Reservoir
(Bennett et al. 1983). From 1985 to 1995 inclusive, relative abundance of largescale sucker (n = 41,453) in Lower Granite Reservoir
was 27.9% in a sample of 148,598 fish (Bennett and Shirer 1986, 1987;
Bennett et al. 1988a, 1988b, 1991, 1993, 1994, 1995, 1997). In 2002 and
2003, relative abundance of largescale sucker (n = 3,141) in Lower
Granite Reservoir was 8.8% in a sample of 35,664 fish (Bennett and
Seybold 2004, 2005). In 2002 and 2003, relative abundance of largescale suckers (n = 669) in Little Goose Reservoir was 3.4% in a
sample of 19,953 fish (Bennett and Seybold 2004, 2005). Thus, largescale sucker abundance in the Snake River has declined probably
in response to high TDG presence in 1997. In 1997 the Snake River
experienced extremely high levels of TDG (>130%), so I think their
downturn may have been related to this event. Also, large numbers
of smallmouth bass and walleye in Snake River reservoirs may be
preying on largescale sucker and contributing to their decline.
Largescale sucker were collected in the free flowing Snake River
above Lower Granite Reservoir (Muir 1996). Largescale sucker were
present in the Palouse River, tributary of the Snake River, Whitman
County, Washington. Largescale sucker were collected throughout
the mainstem of the Palouse River at RKM 1-10 (below Palouse Falls),
RKM 29 above Palouse Falls at Hooper, RKM 79 at Winona, RKM
101 near Endicott, RKM 125 near Diamond, RKM 148 near Colfax,
RKM 156 near Glenwood, RKM 190 at Palouse, RKM 212 at Highway
95 in Latah County, Idaho (Schultz and DeLacy 1935/1936; Schultz
and Thompson 1936; Maughan et al. 1980; Munn 1993; Scholz 2003).
Largescale sucker were absent in most tributaries of the Palouse
with the exception of Rock Creek, where they were collected at RKM
6,8,9, and 10 (below Towell Falls), RKM 11, 12, 14, 15, 16, 19, 20, 21, 26,
28, 34, 37, 38, 39, 40 (between Towell Falls and Rock Creek Falls),
RKM 59–72 (Rock Lake), RKM 72–73 (below Rock Lake Falls), RKM
77 (Hole-in-the Ground) and RKM 79–88 (Bonnie Lake) (McLellan
2000; Scholz 2000, 2001; Phillips 2006; Porter 2006).
A few specimens were also collected in the Union Flat Creek
(Havens 1996) and South Fork Palouse River (Schultz and DeLacy
1935/1936; Mongillo and Hallock 1995), tributaries of the Palouse
River, and in Pine Creek (Munn 1993; Glover 2006), tributary
of Rock Creek. In the Palouse Basin, bridgelip sucker dominated in streams whereas largescale sucker dominated in lakes.
In Rock Lake, Whitman County, 546 largescale and no bridgelip
sucker were collected in a sample of 4,373 fish (McLellan 2000).
Interestingly, a few largescale sucker were caught and harvested
by anglers in Rock Lake. In creel surveys conducted from January
through December 1999, largescale sucker (n = 174) were among
33,838 fish caught and 25 largescale sucker were among 15,740
fish harvested by 19,237 anglers with 70,681 angler hours of effort
(McLellan 2000). In Bonnie Lake, Spokane County, 84 largescale
sucker (79-538 mm TL) and no bridgelip sucker were collected
in a sample of 4,957 fish (Phillips 2006). Largescale sucker were
not present among 1,149 fish sampled in Chapman Lake in 2002
(Divens and Osborne 2004). Chapman Lake is located on Rock
Creek upstream of Bonnie Lake. Suckers probably cannot ascend
above a water control structure at the outlet of Chapman Lake.
Largescale sucker occur in the Walla Walla sub-basin but are
not so abundant as bridgelip sucker. Largescale sucker were identified at 7 of 11 sites sampled in the Walla Walla mainstem downstream from Milton-Freewater and 0 of 7 sites upstream from
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Milton-Freewater (Jackson 1975). Michealis (1972) collected largescale sucker in the Touchet River and in the North, South and
Robinson Forks of the Touchet River in Columbia and Walla Walla
counties. Knecht (1976) collected largescale suckers from Mill
Creek, Walla Walla County. Pearmann (1977) collected largescale
suckers in Yellowhawk Creek and its tributary Cottonwood Creek.
The Touchet River, Mill Creek, and Yellowhawk Creek are tributaries of the Walla Walla River.
Mendel et al. (1999, 2000, 2001, 2002, 2003, 2004, 2005) surveyed numerous sites in the Walla Walla and Touchet rivers and
their tributaries. These authors observed that both largescale and
bridgelip suckers occupied the Walla Walla and Touchet drainages but did not record species captured by location, although they
mentioned that bridgelip were most numerous.
The largescale sucker is also distributed throughout the Fraser
River mainstem and its principle tributaries in British Columbia
(Clemens 1939, Clemens et al. 1959, Scott and Crossman 1973).
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Largescale sucker occur in many coastal streams, between
the Sixes River, Oregon and Nass River, British Columbia (Scott
and Crossman 1973). It also occurs in the upper reaches of the
Peace River system in British Columbia, and Alberta (Scott and
Crossman 1973; Nelson and Paetz 1992). In Alberta, its distribution
is restricted to the Peace River drainage (Nelson and Paetz 1992).
In Montana largescale sucker distribution is restricted to the
Bitter Root, Clark Fork, Flathead, and Kootenai River drainages
(Columbia River Basin) (Brown 1971; Holton and Johnson 1996).
In Idaho, largescale sucker occur in the Snake River and its tributaries below Shoshone Falls, in southern and central Idaho and in
the Spokane/Coeur d’Alene, Pend Oreille/Clark Fork and Kootenai
rivers in the north Idaho panhandle (Simpson and Wallace 1982).
Largescale sucker has not been reported in Wyoming (Baxter and
Stone 1995). In Oregon, largescale sucker occur along the coast
north of Sixes River and throughout the interior. It also occurs in
northern Nevada (Sigler and Sigler 1987).
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MOUNTAIN SUCKER
Catostomus platyrhynchus (Cope, 1874)
Primary Identification

Confirming Characters

1.

Lower lip incompletely cleft.

1.

2.

Distinct notch at corners of mouth between upper and
lower lip.

Scales small. Those on posterior slightly larger than on
anterior.

2.

78-89 (usually 77-87) scales in lateral series.

3.

Axillary process present at base of pelvic fin.

3.

4.

Upper lip without papillae or one row of papillae.

15-19 (usually 16-18) scales in diagonal row above lateral
line.

5.

Cartilaginous plates form bridge below lower and upper
lips.

4.

8-13 dorsal rays.

notch

Figure 11.19

Mountain sucker, Yakima River, WA. Inset shows incompletely cleft lower lip with distinct notches at corners of mouth
between upper and lower lip.

Similar Species
1.

Bridgelip sucker: Lower lip incompletely cleft but no
notches at corners of mouth between upper and lower
lips. Upper lip has at least one row of papillae. No axillary process present at base of pelvic fin.

2.

Longnose and largescale suckers: In both species the
lower lip is completely cleft.

Etymology
Catostomus: G. cato = down, stomus = mouth. Inferior mouth.
platyrhynchus: G. platy = flat, rhynchus = snout. Flat snout.

Pronunciation
Catostomus: că-tō-stō-mus or căt-ōs-tō-mus
platyrhynchus: plat-y-rhynch-us (plat-ē-rhyn-kus)

Common Name(s)
AFS name: Mountain sucker, Jordan’s sucker.

Systematic Notes
The mountain sucker was first described by E. D. Cope (1874: 154)
from specimens obtained in the Wasatch Mountains, near Provo,
Utah as Minomus platyrhynchus. Cope initially placed the species
in genus Minomus because he mistakenly thought that Minomus
Girard was a genus with a closed fontanelle. In fact, the fontanelle in
Minomus Girard was open. When he discovered his mistake, Cope
proposed the name Pantosteus platyrhynchus to replace Minomus
platyrhynchus (Cope and Yarrow 1876: 673). The name Pantosteus,
which means “all bone” had previously been established by David
Starr Jordan (1878: 180) who noticed that most species of suckers
had an opening (or fontanelle) between the frontal and parietal
bones on the roof of the skull whereas in a few species the two parietal bones were firmly united, entirely obliterating the fontanelle.
Jordan classified species with a fontenelle in genus Catostomus and
erected Pantosteus as a new taxon to describe species without one.
Populations of mountain suckers on the eastern slope of
the Rocky Mountains were classified as Pantosteus jordani by
Evermann (1893: 51), which confused the taxonomy until Miller
(1958) placed P. jordani in synonymy with P. platyrhynchus. As
more specimens came available for study, Smith (1966) noticed
that some individuals included in Pantosteus, in fact had open
rather than closed fontanels. Hence, he proposed that reducA. T. Scholz
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ing the genera name Pantestotus to a subspecies name under
Catostomus: i.e. Catostomus (Pantosteus); the species has been
called Catostomus platyrhynchus or Catostomus (Pantosteus) platyrhynchus since that time.

Scientific Synonyms
Minomus platyrhynchus sp. nov.
Cope (1874: 134).

Pantosteus jordani sp. nov.
Evermann (1893: 51).

Pantosteus jordani Evermann

Cope and Yarrow (1875: 673); Whitehouse (1878: 103); Schultz
(1929: 5, 1931: 20, 1936: 143); Schultz and DeLacy (1935: 376);
Simon and Simon (1939: 49); Schultz (1941: 27); Simon (1951: 159).

Pantosteus platyrhynchus (Cope)

Cope and Yarrow (1876: 673); Jordan (1878: 103); Jordan and
Gilbert (1882: 124); Jordan, Evermann and Clark (1930: 104);
Simon and Simon (1939: 49); Sigler and Miller (1963: 94); Smith
(1966: 58); Bailey et al. (1980: 26).

Catostomus playrhynchus

Brown (1971: 126); Holton and Johnson (1996: 24).

Catostomus platyrhynchus (Cope)

Bailey et al. (1970: 24); McPhail and Lindsey (1970: 275);
Paetz and Nelson (1970: 197); Scott and Crossman (1973: 547,
1998: 547); Moyle (1976: 225); Wydoski and Whitney (1979: 99,
2003: 150); Lee et al. (1980: 386); Simpson and Wallace (1982: 22);
Robins et al. (1980: 26); Sigler and Sigler (1987: 228, 1996: 138);
Baxter and Stone (1995: 36).

Catostomus platyrhychus (Cope, 1874)

Robins et al. (1991: 24); Nelson et al. (2004: 78); Scholz and
McLellan (2009: 99, 2010: 169).

Distribution and Stock Status
Mountain sucker distribution is centered in the basin and range
topography of Utah, Wyoming, Montana, and eastern Idaho. It
occurs east of the Rocky Mountain front range in Colorado,
Nebraska, Wyoming, Montana, the Dakotas, Alberta, and
Saskatchewan in tributaries of the Missouri River. It occurs in the
upper Colorado River Basin of Wyoming, Utah, and Colorado;
Great Basin, Nevada and Oregon; and the Columbia/Snake basins in Washington, Idaho, and British Columbia. In Washington,
it is occasionally found in the Columbia, Grande Ronde, Palouse,
Yakima, and Wenatchee rivers. The mountain sucker is declining
in parts of its historical range and is a candidate for listing as a protected species in Washington state (Mongillo and Hallock 1999).
Records of mountain sucker in eastern Washington are shown in
Table 11.10 and Figure 11.20.
In Washington, mountain suckers in the Columbia River
mainstem are confined to the Hanford Reach (Grey and Dauble
1977). This is probably related to mountain suckers being adapted
to lotic conditions. The Hanford Reach is the last remaining freeflowing segment of the Columbia River in the United States above
Bonneville Dam. Lentic reservoirs apparently hold little appeal for
822

mountain suckers. Mountain suckers have also not been recorded
in the four lower Snake reservoirs (Ice Harbor, Lower Monumental,
Little Goose, and Lower Granite reservoirs) in Washington, although they do occur in a free flowing segment of the Snake River
in the Hells Canyon Reach (Idaho) between the head of the Lower
Granite Reservoir and the tailrace of Hells Canyon Dam.
In the Yakima River, mountain suckers have been captured in
the mainstem and a few tributaries. In the mainstem, in 1957 and
1958, mountain suckers were captured by electrofishing at 2 of 10
(RKM 48 and 56) sites sampled in Benton County (n = 2 fish), seven
of 12 sites (at RKM 105, 120, 137, 145, 153, 161, and 169) in Yakima
County (n = 44 fish) and 11 of 14 sites (at RKM 177, 185, 193, 201,
209, 217, 225, 241, 250, 258, and 266) in Kittitas County (n = 81 fish)
(Patten et al. 1970). During these surveys 97 mountain suckers were
captured between RKM 105 and 209. In 1979 to 1981, no mountain suckers were collected by electrofishing at RKM 32, 48, 72, 97,
145, 169, 193, 217, 250, and 251 in the Yakima River (Mongillo and
Faulconer 1980, 1982; Faulconer and Mongillo 1981). From 1983 to
1998 no mountain suckers were collected during electrofishing surveys conducted between RKM 75-205 (Pearsons et al. 1998, 2001b;
Ham and Pearsons 2000). However from November 1998 to July
1999, 48 mountain suckers were collected in this reach. Pearsons et
al. (2001a) concluded that mountain suckers had a patchy distribution throughout the mainstem but were “too rare to quantify in the
Yakima [River].” From 1997-1999, one mountain sucker was among
1,041 fish captured at Prosser Dam in Benton County, 51 mountain
sucker were among 3,234 fish captured at Sunnyside Dam in Yakima
County, and one mountain sucker was among 3,546 fish caught below Roza Dam, Kittitas County (Karp et al. 2002). Comparisons of
abundance data collected before 1960 with data collected after 1979
indicated that mountain sucker the Yakima River had declined in
recent decades. Never-the-less the Yakima Basin remains a stronghold for mountain suckers in Washington.
The Grande Ronde River was another stronghold. Eighteen
mountain suckers were captured during electrofishing surveys
in 1997, 0 in 1998, and 61 in 1999 (Anne Setter, ODFW, Enterprise,
Oregon, pers. comm. cited by Wydoski and Whitney 2003).
Additionally, Setter and Carmichael (1997, 1998, 1999, 2000, 2001
and 2002) collected 239 mountain sucker in a screw trap set at the
mouth of the Grande Ronde between 1997 and 2001. At most other
locations, e.g., Wenatchee, Chiwawa, and Palouse rivers and Union
Flat creek (tributary of the Palouse River) only one or two individuals have been collected. In Washington, mountain suckers appear to be absent in the Columbia River and its tributaries above
Chief Joseph Dam. None have been collected in the Columbia,
Spokane, Colville, Kettle, Pend Oreille, and Kootenai sub-basins.
One mountain sucker was recorded from the Cowlitz River, tributary of the Lower Columbia (Wydoski and Whitney 2003).
In British Columbia, mountain suckers have been collected
in the Okanogan and Similkameen Rivers (Columbia Basin:
Okanogan Sub-basin) and in the Fraser mainstem and North
Thompson River (Fraser River Basin) (Carl et al. 1967; Scott and
Crossman 1973; Campbell 1992). They are notably absent in the
Kettle, Kootenai, and Pend Oreille, sub-basins and mainstem of
the upper Columbia River, consistent with their absence in these
water bodies in the United States.
In Alberta, the mountain sucker is known from the Bow, Milk,
North Saskatchewan, Oldman, Reed, and South Saskatchewan
drainages east of the Continental Divide (Nelson and Paetz 1992).
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Distribution of mountain sucker in eastern Washington.

In Montana, mountain sucker was native in the Missouri and
Yellowstone drainages east of the Continental Divide but there were
no records of its presence in the Clark Fork/Flathead/Bitterroot
or Kootenai drainage west of the Continental Divide (Brown 1971;
Holton and Johnson 1996). In Wyoming, mountain sucker was native to the Snake and Colorado rivers west of the Continental Divide
and to the Belle Fourche, Bighorn, Cheyenne, Little Missouri,
Powder Tongue, Wind, and Yellowstone rivers (Missouri River

Basin) east of the Divide (Baxter and Simon 1970; Baxter and Stone
1995). In Idaho, mountain sucker is widely distributed in the Snake
Basin above and below Shoshone Falls, but has not been reported in
the Spokane/Coeur d’Alene, Pend Oreille/Clark Fork or Kootenai
drainages in the Panhandle (Simpson and Wallace 1982). In Oregon,
mountain suckers was most abundant east of the Cascade Mountains
but were also present west of the Cascades in the Willamette River
(Schultz and DeLacy 1935/1936; Bond 1973, 1994).
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Table 11.10

Distribution of mountain sucker in eastern Washington. Records are listed in alphabetical order by county and location. Duplicated records for a given location are arranged by date. USNM refers to the United States National Museum
Fish Collection. UW refers to the University of Washington Fish Collection. UMMZ refers to the University of Michigan
Fish Collection. RBCM refers to the Royal British Columbia Museum Fish Collection. SU / CAS refer to the Stanford
University / California Academy of Sciences Fish Collection. AC refers to Albertson College, Norma J. Smith Museum of
Natural History Fish Collection. (Page 1 of 2.)

County

Location

Reference

Asotin

Grande Ronde River

Setter and Carmichael (1997, 1998, 1999, 2000, 2001, 2002); Setter, pers.
comm. (cited in Wydoski and Whitney, 2003)

Benton

Columbia River (Hanford Reach)

UW 005260 (L. R. Donaldson, 1945); Gray and Dauble (1977); Dauble
(1980); Mongillo and Hallock (1995)

Benton

Yakima River @ RKM 36

Mongillo and Hallock (1995)

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ RKM 56

Patten et al. (1970)

Chelan

Chiwawa River (Wenatchee River)

Murdoch et al. (1999)

Chelan

Columbia River @ Wenatchee

CAS10892 (W. M. Chapman, 1943)

Chelan

Wenatchee River (below outlet of Lake Wenatchee)

Hallock (2001)

Columbia

No records of presence found

Douglas

No records of presence found

Ferry

No records of presence found

Franklin

Columbia River (Hanford Reach)

Garfield

No records of presence found

Grant

Columbia River (Hanford Reach)

Gray and Dauble (1977)

Kittitas

Yakima River @ RKM 177

Patten et al. (1970)

Kittitas

Yakima River @ RKM 185

Patten et al. (1970)

Kittitas

Yakima River @ RKM 193

Patten et al. (1970); Hallock (2001)

Kittitas

Yakima River @ RKM 201

Patten et al. (1970); Hallock (2001)

Kittitas

Yakima River @ RKM 209

Patten et al. (1970); Hallock (2001); Mongillo and Hallock (1995); Hallock (2001)

Kittitas

Yakima River @ RKM 217

Patten et al. (1970); Hallock (2001)

Kittitas

Yakima River @ RKM 225

Patten et al. (1970)

Kittitas

Yakima River @ RKM 241

Patten et al. (1970)

Kittitas

Yakima River @ RKM 250

Patten et al. (1970)

Kittitas

Yakima River @ RKM 258

Patten et al. (1970)

Kittitas

Yakima River @ RKM 266

Patten et al. (1970)

Kittitas

Cherry Creek @ RKM 6 (Yakima River)

Mongillo and Hallock (1995; Hallock (2001)

Kittitas

Cherry Creek @ RKM 7 (Yakima River)

Hallock (2001)

Kittitas

Cooke Creek (Yakima River)

UW 029561 & UW 029562 (WDOE 1994)

Gray and Dauble (1977); Dauble (1980)

Table 11.9 continued on next page
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Table 11.10 Concluded Distribution of mountain sucker in eastern Washington. (Page 1 of 2.)
County

Location

Reference

Kittitas

Shea Creek, W of Ellensburg, WA (Yakima River)

UW 020436 (D. Hagen, 1963)

Kittitas

Teanaway River (Yakima River)

Hallock (2001)

Kittitas

Unnamed creek 13 km E of Ellensburg, WA

UW 000388 (L.P. Schultz, 1929)

Kittitas

Unnamed creek @ Ellensburg, WA

UW 044979 (R. C. Snyder, 1958); UW 04996 (R. C. Snyder, 1963)

Klickitat

No records of presence found

Lincoln

No records of presence found

Okanogan

No records of presence found

Pend Oreille

No records of presence found

Skamania

Columbia River @ Bonneville Dam

Spokane

No records of presence found

Stevens

No records of presence found

Walla Walla

No records of presence found

Whitman

Palouse River @ Hooper, WA

Schultz and DeLacy (1935/1936); Maughan et al. (1980)

Whitman

Palouse River (S. Fork)

UMMZ 95041 (L.P. Schultz, 1932); UW 001980 (L.P. Schultz and L. Erkkila,
1932); Schultz and DeLacy (1935/1936); Smith (1966, 1978)

Whitman

Union Flat Creek

Havens (1996, 1997); Hallock (2001)

Yakima

Naches River

SU 1234 (U.S. Fish Commission, date unknown, circa 1893); Gilbert &
Evermann (1895)

Yakima

Yakima River @ RKM 105

Patten et al. (1970)

Yakima

Yakima River @ RKM 120

Patten et al. (1970)

Yakima

Yakima River @ RKM 137

Patten et al. (1970)

Yakima

Yakima River @ RKM 145

Patten et al. (1970); Hallock (2001)

Yakima

Yakima River @ RKM 153

Patten et al. (1970)

Yakima

Yakima River @ RKM 158

Hallock (2001)

Yakima

Yakima River @ RKM 161

Patten et al. . (1970); Hallock (2001)

Yakima

Yakima River @ RKM 164

Hallock (2001)

Yakima

Yakima River @ RKM 169

Patten et al. (1970)

Yakima

Yakima River @ RKM 171

Mongillo and Hallock (1995)

Yakima

Satus Creek (Yakima River)

Hallock (2001)

CAS75441 (R. R. Harry, 1947)

A. T. Scholz
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CHAPTER 12
Family Ictaluridae: Bullhead Catfishes

BIOGEOGRAPHY, SYSTEMATICS,
AND EVOLUTION
Ictalurids are classified in the Order Siluriformes, which is composed of 31 families and 2,211 species distributed in both fresh and
saltwater (Burgess 1979). They occur predominantly in subtropical or temperate lakes, sluggish rivers, river deltas, or estuaries in
North America, South America and Asia.
The Family Ictaluridae, composed of 7 genera (39 species), is
restricted to North America (Nelson et al. 2004). Ictalurids are
warm water fish distributed throughout most of the United States
east of the Rocky Mountains, but absent in Canada except near
the international border. Five species, black bullhead (Ameiurus
melas), yellow bullhead (A. natalis), brown bullhead (A. nebulosus), channel catfish (Ictalurus punctatus) and tadpole madtom
(Notorus gyrinus) occur in the interior waters of Washington. Two
other species, blue catfish (Ictalurus furcatus) and flathead catfish
(Pylodictus olivarus) have occasionally been reported from southeastern Washington but their establishment is doubtful. Instead,
occasional specimens appear to drift downstream from Snake
River reservoirs in Idaho where both species are established. (See
Chapter 26 for additional information on rare fish).
Recent bullheads, catfish, and madtoms were originally distributed east of the Continental Divide and were introduced
into Washington waters by the United States Fish Commission
commencing in 1896. They continued to be planted periodically
at numerous locations throughout the state for several decades
thereafter and eventually became establish in many lakes and reservoirs. At the present time brown bullheads are relatively abundant throughout the state, yellow bullheads are locally abundant
in selected areas. Black bullheads, channel catfish, and tadpole
madtom have more restricted distributions.
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Ictalurids have a primitive body plan with a single dorsal fin
attached ahead of the midpoint of the body, pelvic and pectoral
fins arising near the midline on the ventral surface of the body,
pelvic fins in the abdominal position, and physostome swim bladder. Like cyprinids and catostomids, ictalurids are classified in the
Superorder Ostariophysi. They possess a weberian apparatus (anterior vertebrate modified to connect the swimbladder to the inner
ear), and can emit schreckstoff (alarm substance) pheromones.
Distinctive characters that separate them from other fishes
with primitive body plan include: (1) They do not have scales; (2)
The first ray on their dorsal and pectoral fins is a bony spine; (3)
An adipose fin is present; (4) Eight sensory barbels (two pair under chin, one pair at each corner of the mouth on the end of the
maxilla, and one pair in front the nostrils) are present; and (5) like
cyprinids (minnows) and catostomids (suckers) ictalurids lack
teeth in their jaws (maxilla and mandible), but do have cardiform
teeth on the bones in the interior of the roof (palatine) and floor
of the mouth (dentaries) (Figure 12.1).
The genus Noturus can be distinguished from Ameiurus or
Ictalurus by its adipose fin, which is elongated, has a low profile,
and is continuous with the caudal fin. This condition is called adnate (Figure 12.2). In Ameiurus and Ictalurus the adipose fin is
short, has a high (fleshy) profile and is not connected to the caudal
fin. Ictalurus is separated from Ameiurus by the shape of its caudal
fin, which is deeply forked (Figure 12.2). In Ameiurus the caudal
fin is usually square, round or slightly indented. As Noturus and
Ictalurus are monotypic in Washington, these difference are sufficient to distinguish the tadpole madtom and channel catfish.
The three species of Ameiurus in Washington are separated by
first examining the barbels. The anterior barbels of yellow bullhead are white to yellow in color whereas those of both brown and
black bullhead are brown, black, or gray in color. Brown and black
bullheads are separated based on the pectoral spine. In brown
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Figure 12.1

Cardiform teeth of a brown bullhead.

bullheads, the posterior edge of the pectoral spine is strongly serrated (saw-toothed). In black bullheads, the spine is not serrated
(Figure 12.2). This can be determined by running the tip of your
fingernail or a probe along the posterior edge of the spine. Brown
bullhead are rough to touch, whereas black bullhead are more
smooth. Paloumpas (1963) developed a key that distinguishes between most common species of catfish and bullheads based upon
differences in pectoral spines.
In black bullheads, membranes between the rays of the dorsal and anal fins are jet black and usually darker than the rays. In
brown bullheads, the membranes are not noticeably darkened and
usually lighter than the rays. Black bullheads have 16–22 (usually
17–21) anal fin rays, whereas brown bullheads have 21–24 (usually
22–23) anal rays. Black bullheads have a uniform color (black or
brown) whereas brown bullheads are mottled.
In practice, brown and black bullheads are difficult to key with
accuracy in Washington State because many specimens are intermediate between the two. I suspect this uniformity may be owing
to their mode of introduction. The U.S. Fish Commission records
indicated that the usual stocking regime was to plant low numbers

(10–200) of mixed bullhead species. This practice probably led to
extensive hybridization at many locations. Black and brown bullheads are known to hybridize in nature (Scott and Crossman 1973;
Becker 1983).
All five species of ictalurids in Washington overlap in many of
their morphometric and meristic characters, such as the number
of rays in their dorsal, pelvic, and pectoral fins or branchiostegals.
The anal fin shows the most variation:15–19 anal rays in black bullhead, 20–25 anal rays in yellow bullhead, 18–21 anal rays in brown
bullhead, 23–25 anal rays in channel catfish and 14–16 anal rays in
tadpole madtom.
Three species of Ameiurus (black, brown, and yellow bullheads)
are virtually impossible to separate by color. All have dark brown
to black upper bodies, and yellow to white bellies. The coloration
in brown bullheads is mottled in contrast to the uniform color (either black or brown) of black bullheads.
Ictalurids have an extensive fossil record in North America
both east and west of the Continental Divide. Lundberg (1975) and
Cavender (1996) summarized these records. The oldest member of
the family was the genus †Astephus from Paleocene (65–56 MYBP)
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adnate adipose fin (fused to tail)

lateral line

TADPOLE MADTOM

caudal fin
round

Notorus gyrinus
light-colored barbels

pectoral spine

lateral line does not
extend to the end of
caudal peduncle

pectoral spine with grooves
few spots scattered over body

adipose free

CHANNEL CATFISH
Ictaluris punctatus

caudal fin
forked

dark-colored barbels
lateral line extends
to caudal peduncle
pectoral spine serrated
adipose free

BROWN BULLHEAD

caudal fin
square or
round

Ameriurus nebulosus
dark barbels
lateral line extends
to caudal peduncle
pectoral spine serrated
adipose free

BLACK BULLHEAD

caudal fin
square or
round

Ameriurus melas
dark barbels

lateral line extends
to caudal peduncle

pectoral spine smooth

abrupt rise in caudal peduncle
adipose free

YELLOW BULLHEAD

caudal fin
square or
round

Ameriurus natalis
barbels white or yellow

pectoral spine serrated
Figure 12.2
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Comparison of the five species of ictalurids that occur in eastern Washington.
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lateral line extends
to caudal peduncle
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and Eocene (56–34 MYBP) deposits in Wyoming (Lundberg 1975;
Grande 1984; Cavender 1986). †Astephus antiquus (Leidy 1873) occurred in the Eocene Green River Formation at Fossil Lake (55–50
MYBP) and Lake Gosiute (55–46 MYBP), Wyoming and Lake Uinta
(58–38 MYBP), Colorado and Utah (Grande 1984). A second species †Hypsidoris faronensis Lundberg and Case 1970 occurred
only at Lake Gosuite. A related species, †Hypsidoris oregonensis,
was found in the Eocene Clarno Formation (50–35 MYBP), central
Oregon. †Hypsidoris is a distinctive taxon because it is the only
genus of catfish or bullhead that has a toothed maxilla in place of
the cardiform plate. Both species were fossilized in a nearly perfect
state of preservation, down to the serrated posterior edge of their
dorsal and pectoral spines, adipose fin and Weberian apparatus.
Both species had forked tails similar to the modern genus Ictalurus.
The oldest representatives of the extant ictalurid genera were:
1.

Ictalurus (forked tail catfish) from the Oligocene
(34–23 MYBP) Cypress Hill Formation, Saskatchewan;
Ameiurus (square or rounded tail bullheads) from
Oligocene Florissant Lake beds, Colorado;

2.

Pylodictus (flathead catfish) from the Miocene
(23–5 MYBP) deposits in Nebraska; and

3.

Noturus (madtoms) from Pleistocene (2–0.1 MYBP)
deposits in Nebraska and South Dakota (Lundberg
1975; Cavender 1986).

Bullheads were common during the Miocene (25–5 MYBP)
and Pliocene (5–2 MYBP) at numerous locations west of the
Continental Divide. †Ameiurus peregrinus was recorded from the
Miocene Juntura Formation in Central Oregon (Lundberg 1975).
†Ameiurus vespertinus was recorded from the Poison Creek and
Deer Butte Formations in southeastern Oregon (Lundberg 1975;
Kimmel 1975), Chalk Hills and Glenns Ferry Formations in southwestern Idaho (Miller and Smith 1967; Smith 1975). The fossil sites
in southeastern Oregon and southwestern Idaho were associated
with prehistoric Lake Idaho, an impoundment of the Snake River,
during the Miocene and Pliocene. The fish fossils, including ictalurids, in Lake Idaho were described by Cope (1870, 1871. 1883a,
1883b), Kimmel (1975, 1979, 1982), Leidy (1870), Linder (1970),
Linder and Koslicher (1974, 1976); Malde and Power (1962), Miller
(1959, 1965), Miller and Smith (1967, 1981), Smith (1975, 1981, 1987),
Smith et al. (1982), Smith and Cassel (2000), Smith and Paterson
(1994), Uyeno (1961), and Uyeno and Miller (1961). †Ameiurus vespertinus was a primitive bullhead collected there that resembled
modern brown (A. nebulosus) or yellow (A. natalis) bullhead. A
third prehistoric bullhead, †Ameiurus hazenensis, collected from
the Miocene Truckee Formation, Nevada, strongly resembled †A.
vespertinus and A. natalis (Baumgartner 1982).
A fourth bullhead species †Ameiurus reticulatus was described
from the late Miocene / Pliocene Ringold Formation in central
Washington (Smith et al. 2000). The Ringold Formation is composed of four fossil localities including: White Bluffs Unit along
the Hanford Reach of the Columbia River in Franklin County,
Taunton Unit along Crab Creek in Grant County, Moses Lake
Unit, near Moses Lake in Grant County, and Lind Coulee Unit
near Othello in Adams County. †A. reticulatus fossils were found
at each of these localities. A. reticulatus resembled other fossil and
extant Ameiurus species.

Another fossil Ameiurus bullhead that had characters intermediate between those of A. vespertinus and †A. reticulatus was collected from Pliocene deposits in the Grande Ronde River Valley in
northeastern Oregon (Van Tassell et al. 2001). The Grande Ronde
Valley, which is a block faulted graben valley, may have formed a
paleodrainage that connected Lake Idaho to the Columbia River
about 3.7–3.8 MYBP (Smith 2000; Van Tassell et al. 2001). (See
Volume I, page 195 for further discussion of the Grande Ronde
Pliocene paleodrainage). If this is true †A. reticulatus may represent
a lineal descendent of †A. vespertinus that became reproductively
isolated and then accumulated its own variation by natural selection of individuals that were best adapted to local environmental
conditions. For example, Lake Idaho was a deep lake whereas most
Ringold localities were thought to represent braided stream channels that entered warm, shallow lakes.
Yet another Ameiurus sp. was recorded from the Pliocene Cache
Valley Formation near Logan, Utah (McLellan 1977). This fish also
bore resemblance to †A. vespertinus, which was consistent with
the hypothesis that the Snake River (Lake Idaho) flowed southwest
into the Klamath or Sacramento River (See Volume I, page 190,
for more information about the Snake River paleodrainages).
Ictalurids became extinct west of the Continental Divide at
the boundary between the Pliocene and Pleistocene when the
Cordilleran ice sheet advanced to the south. Since members of this
family thrive in warm water and are intolerant of saltwater, their
opportunities for locating a suitable glacial refuge was minimal.
They could not move into saltwater where many species (e.g., salmonids) took refuge. Those that remained in the relatively high
elevations of the west probably succumbed to cold as the glacial
advance cooled these waters. The ictalurids probably survived in
the eastern United States because lower elevations combined with
subtropical winds from the Gulf of Mexico reduced the effect of
the glaciers in cooling the water. The recent natural distributions
of the ictalurids was restricted to east of the Continental Divide
until bullheads and catfish were introduced into Pacific watersheds
by the United States Fish Commission and state fisheries agencies
commencing in the late 1800s (Lampman 1946).
Daigo (2004) described how the distribution and speciation of modern freshwater catfish was related to plate tectonics. He combined molecular and paleontological evidence to
show that catfish probably arose in South America during the
Mesozoic when the southern Continent (Gondwana) and northern Continent (Laurasia) were still connected with each other in
the Supercontinent of Pangaea. After separation, catfish radiated
and became distributed throughout Gondwana. When Gondwana
broke apart to form the southern continents, catfish became isolated on several of these land masses. When the Indian subcontinent collided with Asia, catfish colonized Southeast Asia. A land
bridge established between South America and North America
later enabled catfish to colonize North America. Both fossil evidence and molecular genetic data (similarity of nucleotide sequence in selected genes) supported this hypothesis.
Lundberg (1992) inferred systematic relationships of the
Ictaluridae catfishes of North America based on cladistic analyses
of morphological characters. Morphological data supported the
hypothesis that genus Ictalurus was basal to other ictalurid genera Ameiurus, Noturus, and Pylodictus. Extant species of Ameiurus
were divided into two clades. One clade was composed of three sister species (black A. melas, yellow A. natalis, and brown A. nebulo-
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sus bullheads). The other clade was compose four other Ameiurus
species. Molecular data, obtained by comparing the nucleotide
sequence of the cytochrome b, cytochrome c oxidase subunit 1,
and 12S rRNA genes, demonstrated genetic separation of Ameiurus,
Ictalurus, Pylodictus, and Noturus was consistent with the taxonomic classification based on morphological comparisons (Garcia
de Leon et al. 1997; Waldbieser et al. 2001, 2003; Hardman 2002,
2004; Hardman and Page 2003; Wilcox 2004).
Molecular (mtDNA nucleotide sequence) data revealed genetic
stock structuring in 12 populations of brown bullhead (n = 249
individuals) across the Great Lakes region (Murdoch and Hebert
1997). Fifty distinct haplotypes were observed when mtDNA was
cut with 15 restriction enzymes (endonucleases). Examination of
the distribution of haplotypes revealed that fish from one location
were more similar to other fish from the same location than they
were to fish from a different location, and fish from populations in
geographic proximity were more similar to each other than they
were to fish from populations that were geographically distant.
Haplotype distribution indicated two phylogenetic assemblages
that were interpreted as meaning brown bullhead in the eastern
and western Great Lakes survived the Ice Ages in two different
Pleistocene glacial refugia.
The nucleotide base sequence of the cytochrome b gene of
channel catfish was determined in 2001 (Matsuo 2001) and by 2003
its entire mitochondrial genome had been sequenced and characterized (Waldbieser et al. 2001, 2003). This work has several applications. First, the data have revealed that the nucleotide base
sequence of certain channel catfish genes is quite similar to the
nucleotide base sequences of cypriniform fishes such as goldfish.
Within the cypriniform fishes, individual species had cytochrome
b gene sequences that were 78.8–89.2% similar to one another.
The channel catfish cytochrome b gene base sequence exhibited
78.4–87.4% similarity to various species of cyprinid fishes, which
was consistent with grouping the Order Siluriformes and Order
Cypriniformes into the Superorder Ostariophysi (Matsuo et al.
2001). Second, nucleotide sequence comparisons of the cytochrome b and cytochrome c oxidase subunit 1 genes have demonstrated that separation of the genera Ictalurus, Ameiurus, and
Pylodictus was warranted (Waldbieser et al. 2003) i.e., the sequence of Ameiurus species was more similar to each other than to
Ictalurus or Pylodictus. [For many years black, yellow, and brown
bullheads were classified in the genus Ictalurus (see Systematic
Notes for each species) but in 1980 were placed in Ameiurus.] Thus,
the molecular data confirms this placement. Third, the information will be used to assess the genetic characteristics of channel catfish raised in commercial farms. For example, these types of data
can be used to monitor the degree to which inbreeding is taking

Table 12.1

NATURAL HISTORY
Age, growth and Reproduction
Bullheads and catfish are iteroparous spawners and spawn annually after reaching sexual maturity. Ictalurids spawn from May–
July at water temperatures of 18 to 28°C. Eggs are laid in hollow
logs, beneath undercut banks or debris (tin cans, tires, or barrels).
Males select and clean nest sites, construct a saucer-like nest in soft
bottom and line it with a layer of mucous upon which eggs are laid.
Eggs are covered with a gelatinous coat. Males guard the nest and
exhibit parental care by fanning the eggs. Eggs hatch in 5–10 days.
After hatching, males continue to guard offspring until they attain
lengths of 25–50 mm.
After the parents leave, juvenile catfish continue living together
in aggregations of hundreds to thousands of individuals moving
through the water in huge balls of swirling bodies. Eventually this
behavior ceases and the fish become solitary. Age and growth statistics for the five species that occur in Washington are described
below and recorded in Table 12.1.

Black bullhead
The maximum size of 71 black bullhead reported at five locations in
eastern Washington was 302 mm TL. Locations at which black bullhead were recorded included: RKM 557–566 in the Hanford Reach
of the Columbia River (Gray and Dauble 1977a), Yakima River,
Benton and Yakima Cos. (Patten et al. 1970; Karp et al. 2002), Priest
Rapids Reservoir, Benton, Franklin, and Grant Cos. (Pfeifer et al.
2001), Box Canyon Reservoir, Pend Oreille River, Pend Oreille Co.
(Bennett and Liter 1991), and Downs Lake, Spokane Co. (Scholz
2002). The Washington State angling record black bullhead from
Mud Lake, Skagit Co., measured 362 mm (14.3 in.) mm TL and
weighed 0.79 kg (1.7 lbs).
Little is known about age and growth of black bullhead in eastern Washington. Elsewhere (Iowa), black bullhead grew to 79 mm
TL (age 1), 160 mm TL (age 2), 218 mm TL (age 3), 254 mm TL (age
4), 274 mm TL (age 5), 292 mm TL (age 6), and 312 mm (age 7).
They have a maximum lifespan of nine years, but more typically
live from 5–7 years. They usually attain sexual maturity at age 2–4,
at 150–250 mm TL (Forney 1955; Wallace 1967). Their fecundity has
been measured as ranging from 3,283 to 6,820 eggs/female (Forney
1955; Scott and Crossman 1973; Wydoski and Whitney 1979, 2003).
Spawning normally occurs from May–July.

Age and growth statistics for species of Ictaluridae that occur commonly in eastern Washington.

Species
Black bullhead
Yellow bullhead
Brown bullhead
Channel catfish
Tadpole madtom
832

place and increase the efficacy of selective breeding programs for
channel catfish.

Typical length
(mm)

Maximum
length (mm)

Fecundity
(# eggs)

Typical
lifespan (yr)

Maximum
lifespan (yr)

130–280
130–380
200–360
360–530
80–100

610
465
531
1,207
112

3,283–6,820
1,652–4,452
2,000–13,000
1,600–70,000
50–93

5-6
4–5
4–5
8-14
2

9
6-7
8-10
14–24
2–3
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Age at
sexual
maturity
2–4
2–3
3
4–5
1–2

Size at sexual
maturity (mm)
150–250
180–250
180–220
275–325
50–75
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Yellow bullhead

Brown bullhead

Of 1,514 yellow bullhead sampled during fisheries surveys in 20
lakes, reservoirs, and streams in eastern Washington, the largest
specimens, collected from Newman Lake, Spokane Co., and Banks
Lake and Potholes Reservoir in Grant Co., measured 380 mm TL,
364 mm TL, and 362 mm TL respectively (WDFW-FWIN 2002,
2003, 2004, 2005, 2006, 2007; Woller et al. 2004; Osborne et al.
2004). A more typical maximum size ranged from 270–330 mm
TL. Yellow bullhead were caught in:

Of 7,452 brown bullhead sampled during fisheries surveys in 46
lakes, reservoirs, and streams in eastern Washington, the largest
specimen measured 443 mm (17.4 in.) TL. Only two lakes produced
brown bullhead with maximum sizes over 400 mm TL: Clear Lake,
Spokane Co., 443 mm TL (Phillips and Divens 2000a; Scholz 2005,
2006, 2007), and Sprague Lake, Adams and Lincoln Cos., 418 mm
TL (Taylor 2000; Scholz 2002, 2005; WDFW-FWIN 2002, 2003,
2004, 2005, 2006, 2007, 2008, 2009). Other lakes that produced
large brown bullhead were Banks Lake (368 mm TL), Moses Lake
(380 mm TL), and Potholes Reservoir (373 mm TL) in Grant Co.
(WDFW-FWIN 2002, 2003, 2004, 2005, 2006, 2007; Woller et al.
2003), and Liberty Lake (385 mm TL) and Long Lake Reservoir
(378 mm TL) in Spokane Co. (Phillips et al. 1999; Osborne et
al. 2003). In most of the other lakes and reservoirs surveyed,
maximum lengths typically ranged from about 210–345 mm TL.
Maximum length in rivers and streams ranged from about 130–
220 mm TL. Other lakes, reservoirs, and streams surveyed that
contained brown bullhead included:

• Four lower Snake River reservoirs: Lower Granite
(Asotin, Garfield, and Whitman Cos.), Little Goose
(Columbia, Garfield, and Whitman Cos.), Lower
Monumental (Columbia, Franklin, Walla Walla, and
Whitman Cos.), and Ice Harbor (Franklin and Walla
Walla Cos.) reservoirs (Bennett et al. 1983);
• Lake Roosevelt, Ferry, Lincoln, and Stevens Cos.
(McLellan and Scholz 2001, 2001a, 2002a; WDFWFWIN 2003, 2005)

• Ice Harbor Reservoir, Snake River, Franklin and
Walla Walla Cos. (Bennett et al. 1983);

• Mesa Lake and Scooteney Reservoir, Franklin Co.
(Divens and Phillips 200oc; WDFW-FWIN 2002, 2003,
2004, 2005, 2006, 2007, 2008, 2009);

• Lower Monumental Reservoir, Snake River in
Columbia, Franklin, Walla Walla, and Whitman Cos.
(Bennett et al. 1983);

• Rowland Lake, Klickitat Co. (Jackson and Caromile
2000);

• Little Goose Reservoir, Snake River, Columbia,
Garfield, and Whitman Cos. (Bennett et al. 1983);

• Fan Lake, Horseshoe Lake, and West Branch Little
Spokane River, Pend Oreille Co. (Scholz 2000; Divens
et al. 2002b; McLellan et al. 2005);

• Lower Granite Reservoir, Snake River in Asotin,
Garfield, and Whitman Cos. (Bennett et al. 1983);

• Eloika, Liberty, Long, and Newman Lakes, Spokane
Co. (Zook 1978; Phillips et al. 1999; Divens et al. 2001;
Osborne et al. 2003, 2004); and

• Roses Lake, Chelan Co. (Petersen and Schmuck
2006a);

• Bennington Lake, Walla Walla Co. (Phillips and
Divens 2001).
The Washington State angling record for yellow bullhead, from
Banks Lake, Grant Co. measured 349 mm TL (13.74 in.) TL and
weighed 0.74 kg (1.63 lbs).
Little is known about the age and growth of yellow bullhead in
eastern Washington. Mean total length at age back calculated from
annular marks on pectoral spines of yellow bullheads in Rowland
Lake, Klickitat Co. was 125 mm TL (age 1), 158 mm TL (age 2),
186 mm TL (age 3), 201 mm TL (age 4), 219 mm TL (age 5), and
215 mm TL (age 6) (Jackson and Caromile 2000). This compared
to the Iowa state average of 76 mm TL (age 1), 152 mm TL (age 2),
223 mm TL (age 3), 259 mm TL (age 4), 272 mm TL (age 5), 282 mm
TL (age 6), and 295 mm TL (age 7). Thus, yellow bullhead grew
at about the same rate as fish from Iowa until age 2, after which
growth of yellow bullheads in Iowa surpassed growth of yellow
bullheads in Washington.
Yellow bullhead have a maximum lifespan of 7–8 years, but
is more typically 5–7 years. They usually become sexually mature at age 2–3, at 140–220 mm TL. They attain a maximum size
of 470 mm TL (Carlander 1969). Fecundity ranges from about
1,500–7,000 eggs/female, increasing with the size of the females.
Fecundity averaged about 2,300 eggs for females that averaged
215 mm TL (Wydoski and Whitney 2003). Spawning normally occurs from May to July.
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• Rock Island Ponds, Douglas Co. (Osborne and
Peterson 2005)
• Powerline Lake and Scooteney Reservoir, Franklin
Co. (Divens and Phillips 2000a; WDFW-FWIN 2002,
2003, 2004);
• Lake Roosevelt, Ferry, Lincoln, and Stevens Cos.
(McLellan et al. 2001);
• Evergreen Reservoir, Goose Lake (Lower), Goose
Lake (Upper), and Red Rocks Reservoir, Grant Co.
(Petersen et al. 2001; Peterson and Osborne 2006;
2004b; Osborne et al. 2003b);
• Coffeepot and Deer Springs lakes, Lincoln Co.
(Divens and Phillips 2002; Moran and Divens 2006);
• Boundary Reservoir, Box Canyon Reservoir,
Diamond Lake, Horseshoe Lake, and Sacheen Lake,
Pend Oreille Co. (Ashe and Scholz 1992; Skillingstad
et al. 1993; Phillips and Divens 2000a; McLellan 2001,
2002; McLellan et al. 2005; Divens et al. 2002c; Geist
et al. 2004; Divens and Osborne 2005; Scholz et al.
2005);
• Whitestone Lake, Okanogan Co. (Osborne and
Petersen 2001; Petersen and Osborne 2007);
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• Bear, Bonnie, Chapman, Clear, Downs, Eloika, Fish,
Fishtrap, Kepple, Liberty, Newman, Pine (lower),
Pine (middle), and Silver lakes and Deadman, Hog
Canyon, and Latah (Hangman) creeks, Spokane Co.
(Zook 1978; Phillips et al. 1999; Phillips and Divens
2000a; Scholz 2000, 2001, 2002, 2003, 2004, 2005,
2006, 2007; Divens et al. 2002c; McLellan 2003, 2004,
2005, 2006; Divens and Osborne 2004; Osborne et al.
2004; Lee 2005; Osborne and Divens 2005; Phillips
2006);
• Long Lake Reservoir, Spokane River, Spokane and
Stevens Cos. (Osborne et al. 2003);
• Colville River, below Meyers Falls, Stevens Co.
(McLellan 2004; McLellan et al. 2004, 2005);
• Bennington Lake, Walla Walla Co. (Phillips and
Divens 2001);
• Palouse River, Rock Lake, Rock Creek above Rock
Lake, and Rock Creek below Rock Lake, Whitman
Co. (Maughan et al. 1980; McLellan 2000; Scholz
2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007;
Glover 2004; Fox 2005; Porter 2006); and
• Yakima River below Prosser and Sunnyside dams
(Karp et al. 2002).
The current Washington State angling record brown bullhead
from Ludlow Lake, Jefferson Co., weighed 1.77 kg (3.9 lbs).
Little is known about brown bullhead age and growth in eastern Washington. Bennett et al. (1983) aged 66 brown bullhead from
Little Goose Reservoir, Snake River, by examining cross sections
of pectoral spines. They then computed the average length at age.
The average (range) total length (mm) and number of fish examined (n) at each age was: 226 (181–282) mm (n = 17) at age 3, 282
(232–319) mm (n = 10) at age 4, 297 (238–344) mm (n = 23) at age 5,
316 (238–347) mm (n = 11) at age 6, 319 (297–349) mm (n = 3) at age
7, and 295 (290–300) mm (n = 2) at age 8. This growth was similar
to back calculated growth of a population of brown bullhead from
Lake Washington, King Co., in western Washington: age 1 (69 mm
TL), age 2 (123 mm TL), age 3 (201 mm TL), age 4 (257 mm TL),
age 5 (288 mm TL), age 6 (310 mm TL), and age 7 (325 mm TL)
(Wydoski and Whitney 2003).
Brown bullhead have a maximum lifespan of 7–8 years, though
they seldom live more than 5 years. They reach sexual maturity
at age 3, at about 180–220 mm TL. Fecundity ranges from about
2,000–13,000 eggs in females 200–330 mm TL (Wydoski and
Whitney 2003).
Brown bullhead females in Little Goose Reservoir spawned
in August at water temperatures from 20.4–21.7°C (Bennett et al.
1983). This was determined by measuring the percentage that gonad weight contributed to total body weight. Bennett et al. (1983)
found that the percentage of gonad weight to total body weight
gradually increased from about 1% in April to 7% by early August
as they made gametes, then fell to less than 1% by late August as
they shed them. Males became sexually mature by May, but had to
wait for females to reach sexual maturity. The first brown bullhead
larvae appeared in Little Goose Reservoir during August. Since it
takes only 5–10 days for bullhead eggs to hatch into larvae, these
data also pointed to an early August spawning date.
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Brown bullhead tend to be temperature sensitive spawners that
spawn at temperatures ranging from 21–25°C (Breder 1935, 1939;
Breder and Rosen 1966; Scott and Crossman 1973; Blumer 1985).
Since water temperature in mainstem reservoirs on the Snake and
Columbia River are influenced by the spring freshet that results
from snowmelt running off mountains, they do not reach these
temperatures until early August. In contrast, lowland lakes in
eastern Washington may warm to 21°C by late May or early June.
Hence, it would not be surprising to find brown bullhead spawning
in late May or June at some locations.
Blumer (1982, 1985a, 1985b) described the reproductive behavior of brown bullhead. Brown bullheads spawned at shallow depths
[the mean depth (± SD) over 75 nest sites was 48.4 (± 1.7) cm] close
to shore [the mean distance (± SD) from the shoreline of 75 nest
sites was 14.6 (± 0.7) cm] in Munro Lake, Michigan (Blumer 1982,
1985b). Courtship involved head butting, nipping, and sexual
partners swimming close together side by side undulating against
each other (Blumer 1985b). Both males and females participated
in construction of the nest (Blumer 1982; 1985b). Both males and
females participated in caring for the eggs. Of 42 nests, 28 (66.7%)
were attended by both sexes (biparental care), 14 (33.3%) by males
only and 0 by females only (Blumer 1985a). Males spent a greater
proportion of their time attending eggs than females, making the
males the principal caregivers.

Channel catfish
Of 1,642 channel catfish sampled during fisheries surveys in 16
lakes and reservoirs in eastern Washington, the largest specimen
from Sprague Lake, Adams and Lincoln Cos., measured 820 mm
(32.3 in.) TL and weighed 9.8 kg (21.6 lbs) (Taylor 2000; Scholz
2001, 2002, 2003, 2004, 2005, 2006, 2007; WDFW-FWIN 2002,
2003, 2004, 2005, 2006, 2007; Schmuck and Petersen 2006). The
only other water to produce channel catfish in excess of 800 mm
was Little Goose Reservoir, Columbia, Garfield, and Whitman
Cos., where an individual 810 mm TL was caught (Bennett et al.
1983). During these surveys, channel catfish with typical maximum
length of 700–750 mm TL were also captured in:
• Lower Granite Reservoir, Snake River, Asotin,
Garfield, and Whitman Cos. (Bennett et al. 1983);
• Roses Lake, Chelan Co. (Petersen and Schmuck
2006);
• Lower Monumental Reservoir, Snake River,
Columbia, Franklin, Walla Walla, and Whitman Cos.
(Bennett et al. 1983);
• Rock Island Ponds, Douglas Co. (Osborne and
Petersen 2004);
• Lake Roosevelt, Columbia River, Ferry, Lincoln, and
Stevens Cos. (Scholz 1998; WDFW-FWIN 2002, 2004);
• Ice Harbor Reservoir, Snake River, Franklin, and
Walla Walla Cos. (Bennett et al. 1983);
• Alkali Lake, Lower Goose Lake, Stan Coffin Lake, and
Potholes Reservoir, Grant Co. (Osborne et al. 2001;
Petersen et al. 2001; WDFW FWIN 2002, 2003, 2004,
2005, 2006, 2007; Schmuck and Petersen 2006b);
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• McCabe Pond, Kittitas Co. (Divens and Phillips
2001);
• Whitestone Lake, Okanogan Co. (Osborne and
Petersen 2001); and
• Bear Lake and Long Lake Reservoir, Spokane Co.
(Osborne et al. 2003; Osborne and Divens 2005).
The Washington State angling record channel catfish, from
I-82 Pond 6, Yakima Co., measured 965 mm (38 in.) and weighed
16.4 kg (36.1 lbs).
Total length at age was back calculated from annular marks
on cross sections of pectoral spines for channel catfish inhabiting
three reservoirs on the lower Snake River (Table 12.2). Fish up to 16
years old were found among the populations. Total length averaged
64 mm at age 1, 124 mm at age 2, 196 mm at age 3, 253 mm at age 4,
308 mm at age 5, 324 mm at age 6, 394 mm at age 7, 424 mm at age
8, 429 mm at age 9, 453 mm at age 10, 502 mm at age 12, 540 mm at
age 13, 644 mm at age 14, 655 mm at age 15, and 665 mm at age 16
(Bennett et al. 1983).
At Sprague Lake, Adams and Lincoln Cos., channel catfish
averaged 501 mm TL and 1.4 kg at age 3 (n = 1), 673 mm TL and
4.1 kg at age 6 (n = 2), and 639 mm TL and 3.7 kg at age 7 (n = 4) (J.
Sneva, WDFW Fish Aging Laboratory, Olympia, WA, pers. comm.).
At Scooteney Reservoir, Franklin Co., channel catfish averaged
434 mm TL and 787 g at age 3 (n = 5), 477 mm TL and 1.13 kg at
age 4 (n = 3), and 562 mm TL and 2.03 kg at age 5 (n = 2) (J. Sneva,
Ibid.) Bonar et al. (1995b) determined that channel catfish stocked
in eastern Washington lakes at sizes of 150–200 mm TL grew to
236–405 mm TL within 13 months.
Channel catfish have a maximum lifespan of 24 years
(Carlander 1969; Scott and Crossman 1973; Becker 1983), but most
live from about 14–17 years. They become sexually mature at age
4–5, at about 275–325 mm TL. They are iteroparous spawners and
usually spawn annually after reaching sexual maturity. Fecundity
varies from 2,000 to 70,000 eggs/female, depending on her size
and weight (Perry and Avault 1969). About 8,800 eggs are produced per kg body weight. Male channel catfish grow faster than
females. When males and females were stocked in a pond at the
same size, after 26 months the males were 10% larger and weighed
37% more than females (Bonar et al. 1995b).
Channel catfish in Snake River reservoirs spawned from late
June to August based on gonadosomatic index which showed that
in females gonad weight decreased from about 7% of total body
weight in June to less than 1% by August (Bennett et al. 1983).
Females and males were also ripe, releasing eggs or milt from late
June–August (Bennett et al. 1983). Catfish larvae also first appeared
and were most abundant in August (Bennett et al. 1987). Since it
takes about 5–10 days for channel catfish eggs to hatch, it appears
that most channel catfish spawned in late July or August.

About 50% of males and 17% of females become sexually mature at age 1 at 55 and 48 mm SL respectively (Whiteside and Burr
1986). The remaining individuals became sexually mature at age
2. Maximum lifespan was four years, although 91% of individuals
in the population did not live beyond age 2. Fecundity averaged
(ranged) 151 (48–323) eggs/female that measured from 53–79 mm
SL (Whiteside and Burr 1986). Longer, heavier females produced
more ova, about 29 eggs/g weight.
The spawning season of tadpole madtom generally occurs in
May or June (eggs have been collected in nests in these months), but
apparently can extend to August in some populations (Whiteside
and Burr 1986). Nests are guarded by both parents.

Food Habits
Catfishes and bullheads are nocturnal bottom feeders. The use their
eight sensory barbels to locate prey. Additionally their entire integument is well supplied with taste receptors used for prey detection. Blind catfish grow nearly as well as those with intact vision
(Houser 1976), indicating their reliance on smell, taste, and tactile
senses for feeding. They tend to be opportunistic scavengers that
consume a variety of food types. Most species have long, coiled digestive tracts, which indicates that they can retain plant material for
a long enough period to digest and extract energy from it. Few food
habits studies have been conducted in catfishes from Washington.
Common food items observed in the stomach contents of the five
species that occur in Washington are outlined below.

Black Bullhead
No food habits data are available for black bullhead in Washington.
Elsewhere (mid-western United States) they consumed aquatic insects, crustaceans, clams, snails, leeches, fishes, terrestrial earthworms, centipedes and plants (Scott and Crossman 1973; Becker
1983; Tomelleri and Eberlie 1990; Robinson and Buchanon 1994).

Yellow Bullhead
The stomachs of a yellow bullhead (n = 1) collected in Lake
Roosevelt in 2003 contained amphipods, (9 percent by number;
22 percent by weight), Daphnia (78 percent by number; 13 percent by weight), and snails (13 percent by number; 65 percent
by weight) (Pavlik-Kunkel et al. 2005). Two types of snails were
present Physidae (pouch snails) and Planorbidae (orb snails) at a
ratio of 2 : 1. Organic detritus was also present in its GI tract. In
Wisconsin lakes, yellow bullhead ate amphipods, cladocerans, copepods, crayfish, snails, larval insects, fish (e.g. fathead minnow)
and plant matter (Becker 1983). It is considered a scavenger (Scott
and Crossman 1973).

Brown bullhead

Tadpole madtom
Virtually no information has been collected on the age and growth of
tadpole madtom in eastern Washington. Elsewhere, in Illinois, tadpole
madtom averaged 35 mm SL at age 0+ (n = 169), 49 mm SL at age 1+
(n = 189), 59 mm SL at age 2+ (n = 158), and 74 mm SL at age 3+ (n = 75)
(Whiteside and Burr 1986). The largest male was 98 mm SL and the
largest female was 78 mm SL. The largest specimen collected in North
America (from Ohio) measured 112 mm TL (Carlander 1969).

Food of ten brown bullhead in Box Canyon Reservoir, Pend Oreille
River, included midges and biting midges (Diptera: Chironomidae
and Ceratopogonidae), orb snails and pond snails (Gastropoda;
Planorbidae and Lymnaeidae), which accounted respectively for
42%, 8%, 11% and 3% of the relative importance (Barber et al. 1989).
Additionally, they consumed round worms (Nematoda), water
mites (Arachnida: Hydracarina), two kinds of scuds (Amphipoda:
Gammaridae and Talitridae), three kinds of water fleas (Cladocera:
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Table 12.2

Back calculated total lengths (mm) of channel catfish in three reservoirs of the Snake River, and I-82 fishing ponds near
Yakima, Washington. The fish in the Snake River reservoirs were wild. Those in the I-82 ponds were raised in a hatchery
and stocked. This is the reason for the discrepancy for the total lengths at age of the I-82 ponds fish.
Total length (mm) at age

Reservoir

n

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Ice Harbor¹

31

51

98

159

199

249

283

312

365

360

383

Lower Monumental¹

28

75

140

217

275

329

289

427

463

457

520

425

-

-

-

-

-

512

504

-

-

-

Little Goose¹

247

66

133

213

284

345

401

442

476

460

-

457

469

500

493

644

655

665

I-82 Ponds²

5

195

295

393

450

528

638

673

-

-

-

-

-

-

-

-

-

References: ¹Bennet et al. 1983; ²J. Sneva WDFW, Olympia, WA, pers. comm.

Bosminidae, Chydoridae, Daphnidae), Copepods (Eucopoda:
Cyclopoida), seed shrimps (Ostracods), dance flies (Diptera:
Empididae), mayflies (Ephemeroptera: Baetidae), caddisflies
(Trichoptera: Leptoceridae), and fingernail clams (Pelecypoda:
Sphaeriidae) (Barber et al. 1989).
Skillingstad (1993) described the food habits of 36 brown bullhead in Box Canyon Reservoir, Pend Oreille River, Washington.
Chironomid (midge) larvae and pupae, and snails (Gastropoda:
Lymnaeidae, Physidae, Planorbidae), accounted for a large portion of their diet. Scuds (Amphipods), seed shrimp (Ostracods),
cladocerans (Bosmina, Chydorus and Daphnia spp.) and fingernail clams (Pelecypoda: Sphaeriidae) also contributed materially to their diet. Minor items present in the stomachs included
water mites (Arachnida: Hydracarina); cyclopoid copepods;
riffle beetles (Coleoptera: Elmidae); biting midges (Diptera:
Ceratopogonidae), crane flies (Diptera: Tipulidae); two kinds
of mayflies (Ephemeroptera: Baetidae, Tricorythidae); damselflies (Odonata: Coenagrionidae); purse case-maker caddisflies (Trichoptera: Hydroptilidae), northern case-maker caddisflies (Trichoptera: Limnephilidae), trumpet net caddisflies
(Trichoptera: Polycentropidae), and organic detritus (Skillingstad
1993, Skillingstad et al. 1993).
Brown bullhead (n = 8 and 12 in 1986 and 1987 respectively) in
Sprague Lake, Adams and Lincoln counties, Washington consumed
mainly chironomid (midge) larvae, cladocerans (water fleas), amphipods (freshwater shrimp) and gastropods (snails) which respectively
accounted for 32.6%, 30.2%, 17.0% and 7.0% (numerical percentages)
of their diet in 1986 (Whalen 1989; Willms et al. 1989) and 52.7%,
27.3%, 12.9% and 3.2% of their diet in 1987 (Willms 1989; Willms et
al. 1989). Other prey consumed by brown bullhead in Sprague Lake
during 1986 and 1987 included worms (Annelida: Oligochaeta), seed
shrimps (Ostracoda), mosquito larvae (Diptera: Culicidae), bugs
(Hemiptera), dragonflies (Odonata) and fish.
Dominant prey in the diet of 11 brown bullheads from Sprague
Lake in 1999 were chironomid larvae (19.3%), cladocera (16.7%),
water mites (Arachnida: Hydracarina, 12.6%), worms (9.9%), and
snails (Gastropoda: Planorbidae and Lymnaeidae) (7.4%) (Taylor
2000). In 1999, brown bullhead at Sprague Lake also consumed
leeches (Hirudinea: Glossophonidae and Piscicolidae), shore hoppers (Amphipoda: Talitridae), crayfish (Decapoda: Astacidae),
mayflies (Ephemeroptera), stoneflies (Plecoptera), purse casemaker caddisflies (Trichoptera: Hydroptilidae) and unidentified
egg masses.
The stomach of one brown bullhead in Lake Roosevelt contained
a yellow perch (87% of the stomach contents by weight), an unidentified arthropod and unidentifiable detritus (Lee et al. 2003).
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Channel Catfish
In 1995, channel catfish (n = 5) in Lower Granite Reservoir fed on
crayfish (96% by weight percentage), non-salmonid fishes (3%) and
Diptera (1%) (Bennett and Shrier 1986).
In spring 1997, channel catfish (n = 20, two empty, 336-612 mm
TL) in Lower Granite Reservoir consumed, by weight, 73% steelhead trout smolts, 2.1% Chinook salmon smolts, and 7% unidentified salmonids (Bennett et al. 1998). Additionally, their stomachs
contained 0.3% Catostomidae (suckers), 12% unidentified fish, and
trace amounts of crustaceans (Decapoda Pacifasticus lenisculus,
and Amphipoda Corophium sp.), beetles (Coleoptera), midges
(Diptera: Chironomidae), and caddisflies (Trichoptera).
In summer 1997, channel catfish (n = 17, one empty, 259–
529 mm TL) in Lower Granite Reservoir consumed 55% salmonids,
8% suckers, 20% unidentified fish, and 14% crayfish (Bennett et
al. 1988). The remainder of the diet was composed of arachnids,
amphipods, isopods, cladocerans, beetles, mayflies, aphids and cicadas. Channel catfish that measured 493–612 mm TL consumed
steelhead 146-344 mm TL. One 535 mm TL channel catfish had two
steelhead that measured 245 mm TL and 344 mm TL in its stomach.
Stomachs of 655 channel catfish, 166-178 mm TL, collected in
John Day Reservoir in 1983-1986 contained 68.3% fish, 18.1% crayfish 0.2% amphipods, 0.9% aquatic insects, 5.2% molluscs, and 7.0%
other food items (Poe et al. 1991). Channel catfish consumed 13 species of prey fish in John Day Reservoir including juvenile salmon
and steelhead (Vigg et al. 1991). Of the fish consumed by channel
catfish, 32.9% were juvenile salmonids 3.2% were catostomids, 5.2%
were cyprinids, 19.4% were cottids, 0.1% were centrarchids and
4.2% were not identified. Most of the fish were consumed in the
tailrace of McNary Dam. Channel catfish switched from crayfish
to fish at 400 mm TL.
Of 234 channel catfish examined from the lower Yakima
River from 1998 to 2002, 101 were empty. 40 contained fish (6
salmonids), 89 contained aquatic insects, 37 contained crayfish,
30 contained seeds, 3 birds, and 3 rodents (Pearson et al. 1998,
2001b, 2002, 2003a). A total of 133 fish were observed; comprised
of 1 coho salmon, 77 fall Chinook salmon, 2 spring Chinook
salmon, 1 wild steelhead, 6 mountain whitefish, 2 unidentifiable
salmonids, 2 carp, 5 chiselmouth, 2 dace, 2 northern pikeminnow, 15 suckers, 3 channel catfish, 1 sculpin, and 7 smallmouth
bass. Based on bioenergetics modeling that estimated about 580
salmonids were consumed per 1000 channel catfish, and a population estimate at 14,203 channel catfish ⁄ mile, about 69,500–10.4
million salmonids were potentially consumed by channel catfish annually in the lower 167 km of the Yakima River below
Sunnyside Dam (Pearsons et al. IBID).
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Tadpole madtom
Diet of tadpole madtom has not been reported in eastern
Washington. Elsewhere, juveniles ate zooplankton and ostracods.
Adults fed mainly on aquatic insect larvae and crustaceans.

Behavior and Ecology
Bullheads occur in sloughs and quiet backwaters of rivers, shallow
bays of large lakes, small lakes and ponds, in association with submergent or emergent macrophytes (rooted aquatic plants). They
tend to prefer vegetative cover, muck or silt substrates, sluggish currents, and shallow water less than 1.5 m deep. Channel catfish occur
predominately in lakes and reservoirs and prefer sand, gravel, or
rubble bottoms and moderate currents. Ictalurids generally prefer
clean, clear water, but brown and black bullheads tolerate turbidity.
Ictalurids are tolerant of low dissolved oxygen and high temperature conditions. They can survive at oxygen levels as low as
0.2 mg/L and temperatures as high as 37°C (Scott and Crossman
1973). Channel catfish prefer temperatures of 28–30°C, which corresponds to their optimal temperatures for growth (Cheetham et
al. 1976). Brown bullheads resist municipal and industrial pollutants and can survive in heavily polluted waters long after other less
tolerant species succumb.
Bullheads and catfish rarely appear in the diets of other fish predators owing to the sharp spines on their dorsal and pectoral fins. After
being swallowed bullheads erect their spines in the predators throat,
causing them to become lodged. Although the dorsal and pectoral
spines of bullheads and catfish are a formidable defense mechanism,
small bullheads occasionally appear in the diets of predatory fishes
such as walleye, northern pike, largemouth bass, and northern pikeminnow. In the Colorado River Basin, endangered Colorado pikeminnow Ptychocheilus lucius were choked to death when attempting
to swallow introduced channel catfish when the catfish spines lodged
in their throat (McAda 1983; Pimentel et al. 1985).
Burr and Stoekel (1999) synthesized the information on the
natural history of madtoms. Life history of black, yellow and brown
bullhead was summarized by Emig (1966), Carlander (1969), Scott
and Crossman (1973) and Becker (1983). Life history of channel
catfish was summarized by Miller (1966), Carlander (1969), Scott
and Crossman (1973) and Becker (1983). Michaletz and Dillard
(1999) surveyed channel, blue, and flathead catfish management in
the United States and Canada.
Ictalurids have a highly developed olfactory sense that is used primarily for chemical communication (Todd et al. 1967, 1971). Male bullheads are normally solitary and attack other males that encroach on
their territory. They secrete aggression pheromones which warn other
males away and function to reduce aggressive encounters. Bullheads
sometimes also form aggregations. At such times they secrete a different pheromone which elicits a stereotyped ‘chummy’ behavior. In their
classic experiment, Todd et al. (1967, 1971) siphoned the water out of
a tank of aggregated bullheads that were secreting the friendly pheromone, and added it to a tank that contained two males each defending
a territory. The males in the second tank immediately ceased being
territorial and began to associate with one another. As this experiment
was conducted in the 1960s, the researchers called the friendly pheromone, the ‘love-in’ pheromone. M. C. Carr and J. E. Carr (1986), of
Central Washington University, determined that the pheromone was
a protein with a molecular weight less than 10,000 daltons. When water from a aggregating group of brown bullheads was either passed

through a filter that removed particles < 10,000 MW, or had proteins
destroyed by adding proteolytic enzymes, and then piped into a tank
with two aggressive males, the two males remained aggressive. In contrast, when water from an aggregating group of bullheads was piped
into the tank with the aggressive males without being treated, as a control, the two combatants became ‘chummy.’
Channel catfish and brown bullhead produce sounds by
stridulation when the pectoral spine is erected (Fine et al. 1997).
Movement of the spine against other bones in the pectoral girdle
produces the sound. Sound production is thought to serve three
purposes. First, it may function in courtship to attract mates,
with members of the opposite sex detecting the sounds with their
Weberian apparatus. Second, it may be intended as a warning
against encroachment into a defended nest territory. Third, some
authors have suggested that defensive locking of the spines and
sound production are used together to warn predators about the
dangers associated with these spines (Fine et al. 1997).
Bullheads are excellent eating and the channel catfish is a prized
foodfish that supports a multi-billion dollar pond aquaculture industry in the southeastern United States. The channel catfish is also
an important commercial and sport species in the upper and lower
Mississippi River (Pflieger 1975; Becker 1983; Robinson and Buchanon
1988; Tommelleri and Eberle 1990; Mette et al. 1996; Chilton 1997).

Black Bullhead
Black bullhead are tolerant of warm water and low oxygen. They
occur in muddy streams and stagnant ponds on the High Plains
(Tomelleri and Eberle 1990) and oxbow lakes in Arkansas and
Missouri (Pflieger 1975; Robinson and Buchanon 1988). The upper
lethal temperature of black bullhead acclimated at 23°C (73.4°F)
was 35°C (95°F) (Becker 1983). During winter it can survive when
dissolved oxygen drops to .02–0.3 mg/L.
Black bullheads were preyed upon by white bass (Morone
Chrysops), large catfishes, turtles and snakes (Becker 1983), but predation by other fishes is low presumably because of the protection
afforded by erection of their spines when disturbed.
Black bullhead are inactive during the day and active at night.
They exhibit two distinct feeding periods, one before sunrise and
the other after sunset.

Yellow Bullhead
Yellow bullhead prefer clear water and sand, gravel or rock substrate but can tolerate muddy pools (Robinson and Buchanon
1988). Yellow bullhead can survive winterkill lakes when dissolved
oxygen dropped to 0.01–0.3 mg/L (Becker 1983). There are few
records of yellow bullhead in the diets of predatory fish, reptiles,
birds or mammals. A yellow bullhead was recorded among the
stomach contents of a water moccasin Agkistrodon piscivorus in
the southeastern United States (Yerger 1953).

Brown Bullhead
Brown bullhead prefer sluggish, clear waters with extensive vegetated cover (Robinson and Buchanon 1988). The lower and upper
lethal temperatures for brown bullhead are approximately 1–37.5°C
(30.2–99.5°F) (Becker 1983). Their preferred temperature is about
27.3°C (81.1°F). It survives in lakes that winterkill when dissolved
oxygen drops as low as 0.05–0.5 mg/L.
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Brown bullhead tagged in Folsom Lake, California traveled
an average (maximum) distance of 2.7 (26.1) km before being recaptured by anglers. Twenty-nine of 289 brown bullheads marked
in three sections of Little Goose Reservoir (upper, lower and
Deadman Bay, a large embayment at the lower end of the reservoir near the port of Garfield, Washington) were later recaptured
(Bennett et al. 1983). Of these 27 were recaptured with in 0.5 (range
0–1.2) km of the location where it was originally marked. Two fish
moved between sections. One travelled 1.6 km from Deadman Bay
into the lower reservoir channel. The other travelled 10 km from
the upper reservoir to the lower reservoir. The data imply that
channel catfish in Little Goose Reservoir are rather sedentary.
Brown bullhead are preyed on by lamprey, pickerel, northern
pike, muskellunge, walleye, sauger, largemouth bass, snapping
turtles, water snakes and green heron (Scott and Crossman 1973;
Becker 1983). Brown bullhead constituted 15% of the prey consumed by great blue heron Ardea herodias at Heyburn State Park
on Chatcolet and Coeur d’Alene lakes, Idaho (Collazo 1985).
To defend itself a brown bullhead locks its pectoral fins at right
angles to its body giving it the common name horned pout. Pout is
a middle English word that means a fish with a large head.

Channel Catfish
Channel catfish occur in lakes, ponds, reservoirs, streams and
rivers. When they occur in rivers adults prefer deep pools, submerged logs or overhanging banks during the day but move into
riffles and shallow pools at night to feed (Robinson and Buchanon
1983). Channel catfish optimum temperature ranges from about
30–32°C (86-89.6°F). The upper lethal temperature of channel
catfish acclimated at 26, 30 and 34°C (79, 86, and 93°F) was respectively 36.6, 37.3, and 37.8°C (97.9, 99.1 and 100°F) (Becker
1983). It apparently does not survive well when dissolved oxygen
drops below 0.95 mg/L at a temperature of 25°C (77°F) (Scott and
Crossman 1973).
In lakes, marked channel catfish displaced from a location
around the perimeter to the center of the lake quickly returned
to the site from where they were displaced (Scott and Crossman
1973). There is no evidence that channel catfish exhibit such homing behavior in rivers, although they sometimes travel great distances between the location where they were tagged and the location where they were captured (reviewed by Becker 1983). For
example one fish tagged in the Mississippi River was recaptured
33 months later, having travelled 345 km (214 miles) upstream.
The fastest movement recorded was for an individual that moved
179 km (111 miles) downstream in 36 days. However, despite those
lengthy migrations, channel catfish appear rather sedentary, with
most individuals (about 89%) recaptured within about 12-22 km of
the location they were originally marked.
Of 262 channel catfish marked in Little Goose Reservoir only
4 were subsequently recaptured (Bennet et al. 1983). All four were
recaptured in the same section of the reservoir where it was originally marked. Two of them were captured at the same location
where they were originally marked, the third 0.5 km away from
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its marking site, and the last fish was recaptured 9.7 km from the
location where it was marked. Thus channel catfish in eastern
Washington appeared rather sedentary.
In Wisconsin over 10,000 channel catfish were tagged in the
Wisconsin and Mississippi rivers (Pellet et al 1988). Channel catfish occupied a narrow home range in the Wisconsin River during
the summer, migrated downstream to the Mississippi River during
autumn, and migrated back to the Wisconsin River in spring to
spawn in and occupy the same home territory they had occupied
during the previous summer (Pollet et al. 1998).
Young channel catfish are consumed by bluegills, bass, Colorado
pikeminnow (Ptychocheilus lucius) and older channel catfish (Scott
and Crossman 1973; Becker 1983). Largemouth bass predation on
young-of-the-year or juvenile catfish less than 150 mm TL usually prevents successful colonization of channel catfish in eastern
Washington Lakes (Krummrich and Heidenger 1973; Bonar et al.
1995b). Thus maintenance of channel catfish in these waters usually requires plants of fingerlings > 150 mm TL. Bonar et al. (1995b)
determined that the most effective size to plant channel catfish in
eastern Washington Lakes was 150–200 mm TL.
Becker (1983) stated:
“The channel catfish is probably the most valuable
commercial fish in the upper Mississippi River, it is the
most sought-after fish in the river, and brings the best
overall price.”
Channel catfish commercial fisheries declined from 1,400 metric tons annually in the 1950s to 404.8 metric tons in 2003 (Ish
and Doctor 2005). However, worldwide commercial production of
channel catfish in aquaculture ponds has grown from less than 10
metric tons in 1964 to over 450,000 metric tons by 2007 (UN Food
and Agricultural Organization http://www.fao.org/fishery/culturedspecies/Ictalurus_punctatus/en). Channel catfish have been
exported to Brazil, China and the Russian Federation.

Tadpole Madtom
Tadpole madtom prefer small streams, sluggish rivers and oxbows, with
thick growths of aquatic plants. It hides in leaf litter of aquatic plants or
where organic debris has accumulated on the bottom (Robinson and
Buchanon 1988). Tadpole madtom are nocturnally active.
Their upper lethal temperature appears to be about 37.5°C
(100°F). When the temperature of a pond in Michigan increased
to 38°C (100.4°F), many tadpole madtom died (reviewed by Becker
1983). Tadpole madtom are consumed by many species of sportfish
and garter snakes (Scott and Crossman 1973; Becker 1983).
Madtom have venom glands at the base of their dorsal and pectoral spines which are used as a defensive weapon. When attacked by a
predator they release the poison into a groove in the spine. Puncture
wounds produced by the spines inject the venom into the attacker.
Though not fatal, this causes painful inflammation. Reed (1907) likened the sting of the tadpole madtom to a bee sting. Persons stung on
the tip of the finger felt sharp pains throughout the hand and wrist to
the elbow that continued for several hours.
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KEY TO THE FAMILY ICTALURIDAE (BULLHEAD CATFISHES)
General Family Characters
Confirm the specimen has these characters before keying to species.
1.

One dorsal fin. First ray spiny.

4.

Eight whisker-like barbels present.

2.

First ray of pectoral fin spiny.

5.

Scales absent (skin “naked”).

3.

Adipose fin present.

6.

Teeth of jaws and palatines arranged in cardiform
plates.

Table 12.3 compares meristic characters of Ictalurids found in eastern Washington.
Table 12.3

Comparison of meristic characters of Ictaluridae found in eastern Washington. (Indicates that except for anal ray counts
meristic counts have limited value for diagnosing species.)
Dorsal rays
# Spiny– # Soft
1–6

Anal rays
(range)
15–19

Yellow bullhead

1–6

Brown bullhead

1–6(7)

Species
Black bullhead

Channel catfish
Tadpole madtom

Branchiostegal rays
(range)
8–9

Pelvic rays
(range)
8

Pectoral rays
# spiny–# Soft
1–8

22–25

8–9

8

1-8

18–21

8–10

8

1–9

1–6

23–25

7–9

8

1–9

1–6 (7)

14–16 (17)

8–10

8-9

1–9

Dichotomous Key to the Ictalurids of Eastern Washington

COUPLET

SPECIES

1
A. Adipose fin adnate (i.e., fused to/contiguous with caudal fin).
B. Adipose fin short, fleshy, free from caudal fin.

TADPOLE MADTOM Notorus gyrinus PAGE 877
GO TO 2

2
A. Caudal fin deeply forked.

CHANNEL CATFISH Ictalurus punctatus PAGE 867

B. Caudal fin square or rounded.

GO TO 3

3
A. Anterior chin barbels white or yellow. Anal rays, 22-25.

YELLOW BULLHEAD Ameiurus natalis PAGE 845

B. Anterior chin barbels brown, black or gray. Anal rays 15-21

GO TO 4

4
A. Posterior edge of pectoral spine with strong serrations (can
feel them with probe or fingernail–rough to touch).

BROWN BULLHEAD Ameiurus nebulosus PAGE 851

B. Serrations on posterior edges of pectoral spine weak or
absent (cannot feel them with probe or fingernail–smooth
to touch).

A. T. Scholz

BLACK BULLHEAD Ameiurus melas PAGE 840
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BLACK BULLHEAD
Ameiurus melas (Rafinesque, 1820)
Primary Identification

Confirming Characteristics

1.

Chin barbels brown, black or gray.

1.

2.

Adipose fin free from caudal fin.

Membranes between anal fin rays conspicuously black,
darker colored than the fin rays.

3.

Caudal fin square or slightly rounded.

2.

Color is dark brown to black, usually solid (not
mottled); belly yellow to milky white.

4.

Posterior edge of pectoral spine not serrated, smooth to
touch.

3.

15-19 (usually less than or equal to 18) anal fin rays (not
including 2 anterior rudimentary rays).

4.

Vertical bar at base of caudal fin (not always visible).

Figure 12.3

Black bullhead, Downs Lake Spokane County, WA.

Similar Species
1.

Pronunciation

Brown bullhead: Posterior edge of pectoral spine is serrated and rough to touch. Color is dark brown to black,
usually mottled. Membranes between dorsal and anal fin
rays not conspicuously black. No bar at base of caudal fin.

Ameiurus: Am-ei-ur-us (Ăm-ē-ur-us)
melas: mē-lăs

Common Name(s)

2.

Yellow bullhead: chin barbels white or yellow.

Black bullhead (AFS name), horned pout.

3.

Channel catfish. Posterior edge of caudal fin forked or
V-shaped.

Systematic Notes

4.

Tadpole Madtom have adnate adipose fin (connected to
caudal fin).

Etymology
Ameiurus: G. A- (without), -mei- (less), -urus (tail). This name
was intended to separate members of this genus from the genus
Ictalurus, which have forked tails. The caudal fin of Ameiurus is
usually truncate (square) rounded or with a slight notch or indentation between the dorsal and ventral lobes.
melas: L. black.
840

First described from the Ohio River as Silurus melas Rafinesque
(1820: 51). The generic name was replaced with Amiurus (Jordan
1882: 89) and then Ameiurus (Jordan and Evermann 1896–
1900: 141). From about 1880 to 1954, it was called Amiurus melas
or Ameiurus melas. From 1956 to 1991 it was called Ictalurus melas. After 1991 it was again called Ameiurus melas. (See systematic
notes under yellow bullhead for details about these name changes.)

Scientific Synonyms
Silurus melas

Rafinesque (1820d: 51), original description.

Fishes of Eastern Washington: A Natural History

Family Ictaluridae: Bullhead Catfishes

Pimelodus melas

172 ictalurids), Little Goose (n = 40,598, including 2,093
ictalurids), and Lower Granite (n = 3,090, including 58
ictalurids) reservoirs in 1979-1980. None were found
among a total sample of 117,624 fish collected at Lower
Granite Reservoir in 1985, 1986, 1987, 1988, 1989, 1992,
1993, 1994, and 1995 (Bennett and Shrier 1986, 1987;
Bennett et al. 1988, 1991, 1994, 1995, 1997). None were
found among 35,664 fish collected at Lower Granite or
19,953 fish collected at Little Goose reservoirs in 20022003 (Bennett and Seybold 2004, 2005).

Rafinesque (1820b: 66).

Amiurus melas (Ref.)

Jordan (1877: 16); Jordan (1880: 332); Jordan (1882: 89), Jordan
and Gilbert (1883: 104).

Ameiurus melas (Rafinesque)

Jordan and Evermann (1896–1900: 141); Hubbs (1926: 50); Jordan
et al. (1930: 154); Schultz (1936: 26); Simon and Simon (1946: 93);
Holton and Johnson (1996: 74); Sigler and Sigler (1996: 151);
Moyle (2002: 208); Wydoski and Whitney (2003: 154).

Ameiurus melas (Rafinesque, 1820)

2.

In the Yakima River 51 black bullhead were among
34,733 total fish captured in 1957 and 1958 (Patten et
al. 1970). Black bullhead were caught at 7 of 9 sites
sampled in the lower Yakima (Benton County), 2 of 11
sites sampled in the middle Yakima (Yakima County)
and 0 of 14 sites sampled in the upper Yakima (Kittitas
County) (Patten et al. 1970). See Table 12.4 for locations of sites where black bullhead were collected.
Black bullheads appear to be less abundant in the
Yakima River at the present time (2007). Two specimens were captured below Sunnyside Dam (RKM 163),
one in 1997, the other in 1999 (Karp et al. 2001).

3.

Middle Columbia River. A black bullhead was collected
at McNary Dam, RKM 467 on the Columbia River and
placed in the University of Washington Fish Collection
(UW 014616, Dr. Fields, 1959). Black bullheads were
collected at RKM 557-566 in the Hanford Reach (Gray
and Dauble 1977). One black bullhead was caught in
a gill net get in the tailrace of Priest Rapids Dam circa
1998 (cited by Wydoski and Whitney 2003). Dell et al.
(1975) noted the presence of black bullhead between
RKM 635 and RKM 872 of the Columbia River (i.e., Priest
Rapids, Wanapum, Rock Island, Rocky Reach, and
Wells reservoirs), but did not describe their distribution
or give numbers collected in each reservoir. Pfiefer et
al. (2001) collected 1 black bullhead among 4,044 total
fish sampled in Priest Rapids Reservoir and no black
bullhead among 54,069 total fish sampled in Wanapum
Reservoir in 1999. They also collected 2 more black
bullhead in a side channel of Priest Rapids Reservoir.
Wydoski and Whitney (2003) stated that black bullhead
were more plentiful in backwater sloughs than in the
main channels of the Columbia and Snake rivers.

4.

Okanogan River. A black bullhead was collected in the
Okanogan River at Oroville, Washington and sent the
University of Washington Fish Collection in 1935 (UW
003833, R. Silliman 1935). Black bullhead were present
in the upper Okanogan River and its chain of lakes,
British Columbia (Fisher et al. 2002, Long 2002), but its
distribution and relative abundance was not described.

5.

Pend Oreille River. Bennett and Liter (1991) reported catching 464 black bullhead sampled among
29,213 total fish (1,061 total bullhead) in Box Canyon
Reservoir, in 1989 and 1990. None were reported during a concurrent survey (1988–1990) that examined
52,552 total fish including 712 ictalurids, all brown

Robins et al. (1991: 26); Nelson et al. (2004: 81); Scholz and
McLellan (2009: 107, 2010: 183).

Ictalurus melas (Rafinesque)

Bailey et al. (1960: 180); La Rivers (1962: 494); Sigler and Miller
(1963: 111); Bailey et al. (1970: 25); Baxter and Simon (1970: 116);
Scott and Crossmann (1973: 591); Wydoski and Whitney (1979: 109);
Lee et al. (1980: 441); Robins et al. (1980: 27); Simpson and Wallace
(1982: 22); Sigler and Sigler (1987: 245); Baxter and Stone 1995: 145).

Ictalurus melas

Brown (1971: 130); Holton and Johnson (1996: 74).

Ictalurus (Ameiurus) melas (Rafinesque)
Sublette et al. (1990: 233).

Distribution and Stock Status
Black bullheads were originally distributed throughout the entire
Mississippi, Missouri and Ohio River drainages, between the western
slopes of the Appalachian Mountains and the eastern slopes of the
Rockies. They also occurred in Gulf Coast tributaries from Mississippi
to the Rio Grande River, Texas. Black bullheads were naturally distributed throughout the Missouri drainage in Montana (Brown 1971,
Holton and Johnson 1996) and Wyoming (Baxter and Stone 1995).
Mixed lots of black, brown and yellow bullhead were distributed
widely by the United States Fish Commission in the late 1800s, including numerous locations in the Pacific Northwest (Smith 1896,
Chapman 1942, Lampman 1946, Linder 1963). In Montana, black
bullhead were introduced in the Clark Fork/Flathead drainage (including Flathead Lake) and in Kootenai River drainage (including Lake Koocanusa, i.e. the reservoir behind Libby Dam) of the
Columbia River Basin (Brown 1971; Holton and Johnson 1996).
Black bullheads are rare in Washington (Wydoski and Whitney
1979) and Idaho (Simpson and Wallace 1982). Wydoski and
Whitney (1979) were unable to verify its presence in Washington.
However, black have been documented at several locations in
eastern Washington (Figure 12.4 and Table 12.4), albeit their abundance was low at most locations. Recorded abundance at selected
locations was:
1.

Snake River, Lower Granite Reservoir (Asotin, Garfield,
and Whitman counties) where 12 black bullhead were
among 30,924 total fish examined in 1990 and 1991
(Bennett et al. 1993). Bennett et al. (1983) did not collect
any black bullhead among 52,259 total fish sampled in
the Snake River at Ice Harbor (n = 3,869, including 242
ictalurids), Lower Monumental (n = 4,702, including
A. T. Scholz
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Distribution of black bullhead in eastern Washington.

bullhead (Ashe and Scholz 1992). No black bullhead
were observed among a sample of 15,525 fish (278
ictalurids, all were brown bullhead) collected in
Box Canyon Reservoir in 2004 by WDFW and KNRD
(Divens and Osborne 2007, Conner 2007).
6.

aW

at R .

all

ia R.
umb
Col

Little Spokane River Basin, in Pend Oreille County.
Black bullhead (n = 30,000) were removed from
Fan Lake during a rotenone rehabilitation in 1975
(Neilson 1976), but none were caught there in a
sample of 862 fish collected during electrofishing, gill
net and fyke net surveys in 2000 (Divens et al. 2002).
At Deer Lake, Stevens County, Washington. Ten
black bullhead, 215-322 mm TL, were among 461 fish
captured during a WDFW warm water fish survey in
2000 (Divens 2002). None were observed among 711
fish captured there during a similar survey in 2005
(McLellan et al. 2006).

8.

Interstate 82 ponds between Union Gap and Yakima,
Washington. Black bullheads were first reported in
Pond 1 by WDFW Fisheries Biologist, Eric Anderson
(WDFW Region 2, Yakima, Washington), who sent a
specimen to the UW Fish Collection (UW 025856).
Eleven additional specimens were caught among 1,636
fish captured in ponds 2-6 by Divens et al. (2004). It is
uncertain if they still occur at these locations.

A black bullhead was collected by A. R. Roth from the Elk River,
Idaho on October 1, 1939 and put in the United States National
Museum (USNM 0012942), but I have not examined this specimen.
It is listed under an old synonym (Ictalurus melas) at the USNM.
The first confirmed black bullhead in north Idaho was collected in
Round Lake, one of the lateral lakes adjacent to the lower Coeur
d’Alene River in 1965 (Howse and Simpson 1969:1). Simpson and
Wallace (1982) indicated that black bullhead had also been collected in Chatcolet Lake at the south end of Lake Coeur d’Alene
and in the tributaries of the Snake River in southwestern Idaho.

Fishes of Eastern Washington: A Natural History

Family Ictaluridae: Bullhead Catfishes

Table 12.4

Distribution of black bullhead in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. UW refers to the University of Washington fish collection.
(Page 1 of 2.)

County

Location

Adams

No records found

Reference

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1993)

Benton

Columbia River (Hanford Reach) @ RKM 557-566

Gray & Dauble (1977)

Benton

Columbia River @ McNary Dam

UW014616 (Dr. Fields, 1959)

Benton

Yakima River @ RKM 0

Patten et al. (1970)

Benton

Yakima River @ RKM 8

Patten et al. (1970)

Benton

Yakima River @ RKM 16

Patten et al. (1970)

Benton

Yakima River @ RKM 24

Patten et al. (1970)

Benton

Yakima River @ RKM 32

Patten et al. (1970)

Benton

Yakima River @ RKM 48

Patten et al. (1970)

Benton

Yakima River @ Prosser, WA

UW 016706 (USFWS, 1958)

Benton

Yakima River

UW 046733 (USFWS, 1960)

Chelan

Columbia River (Rock Island Reservoir)

Dell et al. (1959)

Chelan

Columbia River (Rocky Reach Reservoir)

Dell et al. (1959)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1959)

Columbia

No records found

Douglas

Columbia River (Chief Joseph Reservoir)

Dell et al. (1975)

Douglas

Columbia River (Rock Island Reservoir)

See Chelan County

Douglas

Columbia River (Rocky Reach Reservoir)

See Chelan County

Douglas

Columbia River (Wanapum Reservoir)

See Chelan County

Douglas

Columbia River (Wells Reservoir)

Dell et al. (1975)

Ferry

No records found

Franklin

No records found

Garfield

Snake River (Lower Granite Reservoir)

See Asotin County

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1973); Pfiefer et all (2001)

Grant

Columbia River (Wanapum Reservoir)

See Douglas County

Kittitas

Columbia River (Priest Rapids Reservoir)

See Grant County

Kittitas

Columbia River (Wanapum Reservoir)

See Douglas County

Klickitat

No records found

Table 12.4 continued on next page
A. T. Scholz
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Table 12.4 concluded

Distribution of black bullhead in eastern Washington. (Page 2 of 2.)

County

Location

Lincoln

No records found

Okanogan

Columbia River (Chief Joseph Reservoir)

See Douglas County

Okanogan

Okanogan River, above McIntyre Dam

Long (2002); Fisher et al. (2002)

Okanogan

Okanogan River, below McIntyre Dam, BC

Fisher et al. (2002), Long (2002)

Okanogan

Okanogan River @ Oroville, WA

UW003833 (R. Silliman, 1935)

Okanogan

Okanogan River @ Osoyoos Lake, WA, BC

Carl (1945, 1950), Carl et al. (1967)

Okanogan

Okanogan River @ Oxbow Lake, BC

Long (2002)

Okanogan

Okanogan River @ Skaha Lake, BC

Fisher et al. (2002), Long (2002)

Okanogan

Okanogan River @ Vaseux Lake, BC

Long (2002)

Pend Oreille

Fan Lake

Nielsen (1976)

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Bennett & Liter (1991)

Skamania

No records found

Spokane

Coeur d’Alene Lake, Idaho

House & Simpson (1969); Funk et al. (1975); Scott (2002)

Spokane

Downs Lake

Scholz (2002)

Stevens

Deer Lake

Divens (2002)

Walla Walla

No records found

Whitman

Pine Creek @ jct North Pine Creek

UW 017762 (D. McPhail, 1961)

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Yakima

I-82 (Pond 1)

UW025856 (E. Anderson 1994)

Yakima

I-82 (Pond 2)

Divens et al. (2004)

Yakima

I-82 (Pond 3)

Divens et al. (2004)

Yakima

I-82 (Pond 4)

Divens et al. (2004)

Yakima

I-82 (Pond 5)

Divens et al. (2004)

Yakima

I-82 (Pond 6)

Divens et al. (2004)

Yakima

Columbia River (Priest Rapids Reservoir)

See Grant County

Yakima

Yakima River @ RKM 97

Patten et al. (1970)

Yakima

Yakima River @ RKM 105

Patten et al. (1970)

Yakima

Yakima River @ RKM 163 @ Sunnyside Dam

Karp et al. (2002)
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Family Ictaluridae: Bullhead Catfishes

YELLOW BULLHEAD
Ameiurus natalis (LeSueur, 1819)
Primary Identification

Confirming Characteristics

1.

Chin barbels white or yellow.

1.

Posterior side of pectoral spine is serrated.

2.

Adipose fin free from caudal fin.

2.

3.

Caudal fin rounded.

Color solid dark brown to black, not mottled. Belly yellow to white.

4.

Abrupt rise in body profile just anterior to caudal
peduncle (see section on etymology of specific epithet
natalis below).

3.

Long anal fin with 22-25 rays (not including 2 anterior
rudimentary rays).

chin barbels white or yellow

Figure 12.5

Yellow bullhead, Lake Roosevelt, Ferry, Lincoln and Stevens counties, WA.

Similar Species
1.

Pronunciation
Ameiurus: Am-ei-ur-us (Am-ē-ur-us)

Black and brown bullhead do not have any white or
yellow chin barbels. All are gray, black or brown. Be
careful! In yellow bullhead barbels near the nostrils and
the posterior chin barbels are gray, black or brown.) Anal
fin long in yellow bullhead (22-25 rays), shorter in black
(15-19 rays), and brown (18-21 rays) bullheads.

2.

Channel catfish have forked tails.

3.

Tadpole Madtom have adnate adipose fin (connected to
the caudal fin).

natalis: nāt-ăl-is

Common Name(s)
Yellow bullhead (AFS name), yellow catfish. Chubby cat (an allusion to the high profile of the posterior). [Note: the common name
bullhead was originally used to describe freshwater sculpins in
England. In much of the early North American literature, the word
bullhead refers to sculpin. The name was subsequently applied to
North American ictalurids.]

Systematic Notes

Etymology
Ameiurus: G. A- (without), -mei- (less), -urus (tail). Caudal fin not
notched. This name was intended to separate members of this genus from the genus Ictalurus which have forked tails. The caudal fin
of Ameiurus is usually truncate (square), rounded or emarginate
(slight notch or indentation between the dorsal and ventral lobes).
natalis: L. nat (rump or buttocks), -alis (pertaining to). This refers to region just anterior to the caudal peduncle having an abrupt
high profile in yellow bullhead

The yellow bullhead was first described as Pimelodus natalis
(LeSueur 1819:154). The type locality was unspecified and simply
listed as North America. Rafinesque (1820) first used the names
Ictalurus and Ameiurus as subgenera to distinguish respectively the
fork-tailed from square or rounded tailed catfish.
In 1859 and 1862 Dr. Theodore Gill (1859: 416, 1862: 50) erected
the family Ictaluridae (Ictaluri) to separate the North American
freshwater bullheads and catfishes from South American marine forms. The family consisted of four genera: Ichthaelurus

A. T. Scholz
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(now Ictalurus), Amiurus (now Ameiurus), Pelodichthyus (now
Pylodictus), and Noturus (still Noturus).
Jordan (1877: 70) and Jordan and Gilbert (1883: 105) placed the
bullheads in the family Ictaluridae and under the genus Amiurus,
listing the yellow bullhead as Amiurus natalis. Jordan and
Evermann (1896–1900: 139) listed the family as Ameiuridae and
called the yellow bullhead Ameiurus natalis. The fish was known
by this name in most taxonomic keys and journal articles from
1896 to 1956. For example, University of Washington professor L.
P. Schultz (1936) used family Ameiuridae and genus Ameiurus to
classify and describe the bullhead.
Bailey (1954), following the recommendation of Taylor (1954),
adopted the name Ictaluridae for the family and included the
bullheads in the genus Ictalurus. This change was adopted in the
second edition of the American Fisheries Society’s “Common and
Scientific Names of Fishes in North America” (Bailey et al. 1960: 18)
and retained in two subsequent editions (Bailey et al. 1970: 25;
Robins et al. 1980: 27). As a consequence, the yellow bullhead was
called Ictalurus natalis in nearly every taxonomic key and journal
publication between 1956 and 1991. A revision of the Ictaluridae
by Bailey and Robbins (1988) returned the bullheads to the genus
Ameiurus and this change was adopted by the AFS Committee for
Names of Fishes (Robins et al. 1991: 26; Nelson et al. 2004: 81).
Since 1991, most taxonomic keys and journal publications have
designated the yellow bullhead as Ameiurus natalis.

Scientific Synonyms
Pimelodus natalis

LeSueur (1819: 154), original description.

Silurus (Pimelodus) coenosus
Richardson (1836: 132).

Amiurus erebennus
Jordan (1877: 85).

Amiurus natalis (LeSueur)

Jordan (1877: 86); Jordan and Gilbert (1883: 105, 1883: 821).

Amiurus natalis

Gunther (1864: 101).

Ameiurus natalis (LeSueur)

Jordan and Evermann (1896-1900: 139); Evermann and
Goldsborough (1907: 92); Jordan et al. (1930: 153); Sigler and
Sigler (1996: 153); Moyle (2002: 212); Wydoski and Whitney
(2003: 155).

Ameiurus natalis (LeSueur, 1819)

Robins et al. (1991: 26); Nelson et al. (2004: 81); Scholz and
McLellan (2009: 109, 2010: 185).

Ameiurus natalis

Holton and Johnson (1996: 74).

Ictalurus natalis (LeSueur)

Bailey et al. (1960: 18); Bailey et al. (1970: 25); Scott and Crossmann
(1973: 178); Wydoski and Whitney (1979: 100); Lee et al.
(1980: 442); Robins et al. (1980: 27); Sigler and Sigler (1987: 248).

Ictalurus natalis

Brown (1971: 132).
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Ictalurus (Ameiurus) natalis (LeSueur)
Sublette et al. (1990: 235).

Distribution and Stock Status
The natural distribution of yellow bullhead was from the Gulf
Coast of the United States to just north of the international border of Canada (north to south), and from the Atlantic seaboard
(65° W longitude) to the Great Plains (about 100° W longitude)
(east to west). Yellow bullhead were displayed at the Lewis and
Clark Exposition held at Portland, Oregon in 1905 (Lapman
1946). At the close of the exhibition they were dumped into the
Columbia River. Schultz (1936) and Schultz and DeLacy (1935,1836)
listed yellow bullhead as present in Washington, but Wydoski and
Whitney (1979) doubted that the species occurred in Washington
State because they did not find any recent records of its presence
and were unable to collect any specimens themselves. However,
Eastern Washington University, Washington Department of
Fish and Wildlife, and U.S. Fish and Wildlife Service biologists
have collected yellow bullhead at numerous locations in eastern
Washington.
Occurrence of yellow bullhead has been documented in 12 of
20 eastern Washington counties. In the Columbia River, a low (incidental) numbers of yellow bullhead have been collected in fish
surveys of John Day Reservoir (Barefoot et al. 2002), the Hanford
Reach (Gray and Dauble 1977), and in Lake Roosevelt (Peone et
al. 1991; McLellan et al. 1998, 1999, 2005; McLellan and Scholz
2001, 2002; WDFW-FWIN 2003, 2005; Pavlik-Kunkel et al. 2005).
Fourteen yellow bullheads were captured in John Day Reservoir
(Barefoot 1999, cited by Wydoski and Whitney 2003). Only 25 yellow bullhead, ranging from 90-323 mm TL, were identified out
of approximately 186,000 total fish examined in fisheries surveys
conducted in Lake Roosevelt from 1947 to 2006. None were seen
before 1988. From 1988 to 2006, the numbers observed were: 1988
(n = 1), 1989 (n = 6), 1990 to 1996 (n = 0 each year), 1997 (n = 2), 1998
(n = 1), 1999 (n = 0), 2000 (n = 1), 2001 (n = 1), 2002 (n = 2), 2003
(n = 2), 2004 (n = 9), 2005 (n = 0), and 2006 (n = 0).
Yellow bullheads were documented in fish surveys at four
lower Snake River reservoirs, in Asotin, Columbia, Franklin,
Garfield, Walla Walla, and Whitman counties, Washington. One
was recorded among 3,869 fish sampled in Ice Harbor Reservoir in
1979/1980 (Bennett et al. 1983). Twenty two yellow bullheads were
among 4,702 fish sampled in Lower Monumental Reservoir in the
same years (Bennett et al. 1983). At Little Goose Reservoir, 240 yellow bullhead were among 40,598 total fish counted in 1979/1980
(Bennett et al. 1983), but none were among 19,953 total fish collected in 2002/2003 (Bennett and Seybold 2004, 2005). At Lower
Granite Reservoir, 15 yellow bullhead were among 3,090 total fish
counted in 1979/1980, and 176 yellow bullhead were among 148,548
total fish counted there from 1985 to 1995 (Bennett and Shrier 1986,
1987; Bennett et al. 1988, 1991, 1993, 1994, 1995, 1997), but none
were among 35,664 total fish counted in 2002/2003 (Bennett and
Seybold 2004, 2005).
Yellow bullheads were caught by anglers in Little Goose
Reservoir. In 1979, anglers made 15,090 trips and fished 45,752
hours to harvest 23,961 total fish, including 822 yellow bullhead
(3.4% of the catch) (Bennett et al. 1983). In 1980, anglers made
16,082 total trips and fished 79,605 hours to harvest 40,195 total
fish, including 593 yellow bullhead (1.5% of the catch) (Bennett et
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al. 1983). Bennett et al. (1983) provided an estimate for total bullhead catch. I multiplied this number by decimal percentages of yellow bullhead and brown bullhead caught by Bennett et al. (1983) in
concurrent electrofishing, gill netting, and beach seining surveys
to provide an estimate of the number of yellow bullhead and brown
bullhead caught.
Yellow bullheads were distributed throughout the Columbia
Basin project area in Douglas, Franklin, and Grant counties. Their
presence was documented in;
1.

Banks Lake, in 2001 (n = 63 of 2,896 total fish) by
Woller et al. (2003) and in 2006 (n = 66 of 1,319 total
fish) by WDFW-FWIN (2007), but not among 5,539
total fish collected during 2002, 2003, 2004, and 2005
(WDFW-FWIN 2003, 2004, 2005, 2006).

2.

Billy Clapp Lake in 1983 (n = 22 of 523 total fish) by
Walton (1983);

3.

Moses Lake in 2000/2001 (n = 67 of 10,529 total fish)
by Burgess (2001, 2002);

4.

Potholes Reservoir in 2002 - 2006 n = 14 of 3,248 total
fish) by WDFW-FWIN (2003, 2004, 2005, 2006, 2007).

5.

Scooteney Reservoir in 1999 (n = 11 of 126 total fish)
by Hisata (1999) and in 2002 -2010 (n = 295 of 5,789
total fish) by WDFW-FWIN (2003, 2004, 2005, 2006,
2007, 2008, 2009, 2010, 2011).

Yellow bullheads were collected at several locations in the
Little Spokane River drainage, Spokane and Pend Oreille counties, Washington (listed from upstream to downstream in the
watershed):
1.

Spring Heel Creek, Pend Oreille County (McLellan
2002);

2.

Horseshoe Lake, Pend Oreille County, n = 2 of 25 fish
sampled in 1995 (Mongillo 1995) and n = 5 of 718 fish
sampled in 2004 (McLellan et al. 2005);

3.

Fan Lake, Pend Oreille County, n = 139 of 337 fish
sampled in 2000 (Divens et a; 2002b) [Jackson (1990)
had previously reported an incomplete kill of yellow
bullhead at Fan Lake during a lake rehabilitation in
1989];

4.

Little Spokane River (west branch) at RKM 12 (confluence of Fan Lake outlet tributary), Pend Oreille County,
n = 20 of 37 fish sampled in 1999 (Scholz 2000);

5.

Eloika Lake, RKM 7-9 of west branch Little Spokane
River, Spokane County, n = 30 of 320 fish sampled in
1978 (Zook 1978) and n = 32 of 904 fish sampled in
2000 (Divens et al. 2002a);

6.

Little Spokane River (West Branch) at RKM 0-7,
Spokane County, n = 180 of 970 fish sampled in 2001,
present in 8 of 8 reaches surveyed (McLellan 2002);

7.

Little Spokane River (mainstem), Pend Oreille and
Spokane counties, n = 2 of 1,393 total fish sampled
in 2003 (McLellan 2004). Yellow bullhead were
collected at one of 21 reaches sampled from the
headwaters to the mouth of the Little Spokane, i.e.,
in the reach where the West Branch joined the Little
Spokane.

The Spokane River (Long Lake Reservoir) which receives the
discharge of the Little Spokane also harbors a small but persistent
population of yellow bullhead. Ten were among 152 total fish captured there in 1981 (Fletcher 1981); 332 were among 9,275 total fish
captured there in 1988/1989 (Bennett 1989; Bennett and Hatch 1991;
Hatch 1991); and 109 were among 5,791 total fish captured there in
2001 (Osborne et al. 2003b).
Small populations of yellow bullhead are established in several
isolated lakes in northeast Washington, in Spokane (Liberty and
Newman lakes) and Stevens (Deer and Loon lakes) counties. At
Liberty Lake, yellow bullhead (n = 26 and 97) were among 525 and
2,167 fish sampled in 1996 and 1998 respectively (Duff et al. 1997;
Phillips et al. 1999). At Newman Lake, yellow bullhead numbered
32 of 252 fish captured in 1982 (Fletcher 1982), 3 of 98 fish captured
in 2000 (Scholz 2001) and 54 of 1,766 fish in 2000 (Osborne et
al. 2004). At Deer Lake, 41 yellow bullhead were among 461 fish
captured in 2000 (Divens 2002) and 37 of 711 fish captured in 2005
(McLellan et al. 2006a). At Loon Lake, 13 yellow bullhead were
among 1,397 total fish captured in 2005 (McLellan et al. 1996b).
Yellow bullhead were reported in the Walla Walla River during
electrofishing surveys conducted in 1998 (Mendel et al. 1999). They
were also present in Bennington Lake: (n = 4 of 638 fish sampled in
1999) (Phillip and Divens 2001). Bennington Lake is located along
Mill Creek, a tributary of the Walla Walla River.
Other locations where yellow bullheads were collected in eastern Washington are recorded in Figure 12.6 and Table 12.5. Bond
(1973) reported the presence of yellow bullhead in Oregon and
noted that it was locally abundant in the Willamette Valley, but
did not describe its distribution elsewhere in the state. Yellow bullhead was not reported in Idaho (Keil 1928; Linder 1963; Gebards
1973), western Montana (Brown 1971; Holton and Johnson 1996),
Wyoming (Simon 1946, 1951; Baxter and Simon 1970; Baxter and
Stone 1996), or British Columbia (Dymond 1936; Carl and Clemens
1948; Carl et al. 1953, 1967; Scott and Crossman 1973).
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Table 12.5

Distribution of yellow bullhead in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. AC refers to Albertson College, Norma J. Smith Museum of
Natural History, Richard L. Wallace Fish Collection. UW refers to the University of Washington fish collection. (Page 1 of 2.)

County

Location

Adams

No records found

Reference

Asotin

Columbia River (Lower Granite Reservoir)

Bennett et al. (1983); Bennett & Shrier (1986, 1987); Bennett et al. (1988a,
1988b, 1991, 1993, 1994, 1995, 1997)

Benton

Columbia River (Hanford Reach) @ RKM 557-566

Gray & Dauble (1977)

Benton

Columbia River (John Day Reservoir)

Barfoot et al. (2002)

Columbia

Snake River (Little Goose Reservoir)

Bennett et al. (1983). Not collected by Bennett & Seybold (2004, 2005)

Columbia

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983)

Douglas

Rock Island Ponds

Jackson (1979, 1981)

Ferry

Columbia River (Lake Roosevelt)

Peone et al. (1991); McLellan et al. (1998, 1999, 2005); McLellan & Scholz
(2001, 2002); WDFW-FWIN (2003, 2005); Pavlik-Kunkel et al. (2005)

Franklin

Clark Pond

Hisata (1999)

Franklin

Columbia River (Hanford Reach)

Gray & Dauble (1977)

Franklin

Mesa Lake

Divens & Phillips (2000)

Franklin

Scooteney Reservoir

Hisata (1999); WDFW-FWIN (2003, 2004, 2005, 2006, 2007)

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

See Asotin County

Grant

Banks Lake

UW25878 (M. Schlueter, 1994); USFWS (2002);Polacek et al. (2003);
Woller et al. (2003); WDFW-FWIN (2007)

Grant

Billy Clapp Lake

Walton (1983)

Grant

Columbia River (Hanford Reach)

Gray & Dauble (1977)

Grant

Deep Lake

WDFW Region 2 Lake rehabilitation data file.

Grant

Evergreen Reservoir

Hisata (1999); Peterson & Osborne (2004a)

Grant

Homestead Lake

WDFW Region 2 Lake rehabilitation file data

Grant

Moses Lake

Schultz & DeLacy (1935/1936); Burgess (2001, 2002, 2003)

Grant

Potholes Reservoir

Hisata (1999); WDFW-FWIN (2003, 2007); Osborne et al. (2004d)

Kittitas

No records found

Klickitat

Columbia River (John Day Reservoir)

See Benton County

Klickitat

Rowland Lake

Jackson and Caromile (2000)

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Table 12.5 continued on next page
A. T. Scholz
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Table 12.5

Distribution of yellow bullhead in eastern Washington. (Page 2 of 2.)

County

Location

Reference

Lincoln

Spokane River (Spokane Arm, Lake Roosevelt)

McLellan et al. (1998, 2001b); McLellan & Scholz (2001, 2002)

Okanogan

No records found

Pend Oreille

Diamond Lake

Pend Oreille

Fan Lake

Jackson (1990); Divens et al. (2002b)

Pend Oreille

Horseshoe Lake

Mongillo (1995); McLellan et al. (2005)

Pend Oreille

Little Spokane River (west branch) @ RKM 11.8

Scholz (2000); McLellan (2003)

Pend Oreille

Little Spokane River (west branch) @ RKM 19-20

See Horseshoe Lake

Pend Oreille

Spring Heel Creek

McLellan (2002)

Skamania

No records found

Spokane

Downs Lake

Scholz (2002); Phillips (2006)

Spokane

Eloika Lake

Simons et al. (1974); Zook (1978); Divens et al. (2002a)

Spokane

Liberty Lake

Duff et al. (1997); Phillips et al. (1999)

Spokane

Little Spokane River

McLellan (2004)

Spokane

Little Spokane River (west branch) @ RKM 0-7

McLellan (2002)

Spokane

Little Spokane River (west branch) @ RKM 7-9

See Eloika Lake

Spokane

Newman Lake

Fletcher (1982); Hisata (1999); Scholz (2000); Osborne et al. (2004)

Spokane

Spokane River (Long Lake Reservoir)

Fletcher (1981); Peck (1981); Bennett (1989); Bennett & Hatch (1991);
Hatch (1991); Johnson (1994b); Osborne et al. (2003b)

Spokane

Spokane River @ ID/WA border

AC10002984 (T. R. Maret, 1998)

Stevens

Columbia River (Lake Roosevelt)

See Ferry County

Stevens

Deer Lake

Divens (2002); McLellan et al (2006a)

Stevens

Loon Lake

McLellan et al. (2006b)

Stevens

Spokane River (Spokane Arm Lake Roosevelt)

McLellan et al. (1999); McLellan & Scholz (2001, 2002)

Walla Walla

Bennington Lake

Phillips & Divens (2001)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Franklin County

Walla Walla

Snake River (Lower Monumental Reservoir)

See Columbia County

Walla Walla

Walla Walla River

Mendel et al. (1999)

Whitman

Alkali Flat Creek

Mendel et al. (2004b)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Whitman

Snake River (Lower Monumental Reservoir)

See Columbia County

Yakima

No records found
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BROWN BULLHEAD
Ameiurus nebulosus (LeSueur, 1819)
Primary Identification

Confirming Characteristics

1.

Chin barbels, brown, black or gray.

1.

2.

Adipose fin free from caudal fin.

Membranes between dorsal and anal fin rays not conspicuously black.

3.

Caudal fin square or slightly notched.

2.

Color on dorsal surface above lateral line is dark brown
to black, usually mottled. Belly yellow to white.

4.

Posterior edge of pectoral spine serrated; rough to touch.
(Feels bumpy if probe is run over posterior margin.)

3.

18-21 ( usually ≥ 19) anal fin rays (not including 2 anterior rudimentary rays)

4.

No bar present at base of caudal fin.

Figure 12.7

Brown bullhead, Sprague Lake, Adams and Lincoln counties, WA.

Similar Species
1.

Pronunciation
Ameiurus: Am-ei-ur-us (Ăm-ē-ūr-us)

Black bullhead: Posterior edge of pectoral spine smooth.
Color of dorsal surface is dark brown to black but usually
solid (not mottled). Membrane, between dorsal and anal
fins, is conspicuously black, darker than the fin rays.
Vertical bar may be present at base of caudal fin.

2.

Yellow bullhead: chin barbels are white or yellow.

3.

Channel catfish have forked tails.

4.

Tadpole madtom have adnate adipose fins (connected to
caudal fin).

nebulous: ne-bu-los-us (nĕb-ū-lō-sūs)

Common Name(s)
Brown bullheads (AFS name), brown catfish, common bullhead,
horned pout, marbled bullhead, mud cat. The Spokane Indians
called this fish oop-oop-tseen, which means ‘hairy mouth’, or ntsots-waneh, which means ‘fringed head’. Both names refer to the
barbels (Ostermann 1995).

Systematic Notes

Etymology
Ameiurus: G. A- (without), -mei- (less), -urus (tail). This name
was intended to separate members of this genus from the genus
Ictalurus which have forked tails. The caudal fin of Ameiurus is
usually truncate (square), rounded or emarginate (slight notch or
indentation between the dorsal and ventral lobes).
nebulosus: Clouded. Refers to the mottled coloration.

First described from the Delaware River, Pennsylvania, as Pimelodus
nebulosus by LeSueur (1819: 199). Günther (1864: 101) erected the genus Amiurus and placed the specific epithet under that genus. Jordan
and Evermann (1896–1900: 140) used a different spelling for the genus Ameiurus and the name Ameiurus nebulosus was used by most
taxonomists until 1956. Then the name was changed to Ictalurus
nebulosus by Reeve Bailey (1956). Bailey was a former chairman
of the American Fisheries Society’s Committee on Names of Fishes.
When the committee published the second edition of common and

A. T. Scholz
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scientific names of fishes in North America it adopted Bailey’s name
(Bailey et al. 1960: 18). The name was retained for the third (Bailey et
al. 1970: 25) and fourth editions (Robins et al. 1980: 27), but changed
back to Ameiurus nebulosus in the fifth edition (Robins et al. 1991:
26). From 1956 to 1991, nearly every taxonomic key and paper published in scientific journals used I. nebulosus as the scientific name.
Since 1991, keys and journal articles used A. nebulosus.
In addition, brown bullhead have been called by an assortment
of scientific names, some of the more common of which are given
in the abbreviated synonymy below. Since this fish did not occur
west of the continental divide, most of the early papers that deal
with northwest fish taxonomy did not mention it.

Scientific Synonyms
Pimelodus nebulosus

LeSueur (1819: 149), original description.

Silurus (Pimelodus) coenosus
Richardson (1836: 132).

Pimelodus ailurus sp. nov.
Girard (1858: 211).

Pimelodus ailurus Girard.
Suckley (1860: 359).

Pimelodus vulpeculus sp. nov.
Girard (1959: 160).

Amiurus nebulosus (LeSueur)
Günther (1864: 101).

Ameiurus nebulosus (LeSueur)

Jordan and Evermann (1896–1900: 140); Evermann and
Goldsborough (1907: 92); Hubbs (1926: 51); Jordan et al.
(1930: 154); Schultz (1936: 151); Schultz and DeLacy (1936: 63);
Moyle (2002: 210); Wydoski and Whitney (2003: 156).

Ameiurus nebulosus (LeSueur, 1819)

Robins et al. (1991: 26); Nelson et al. (2004: 81); Scholz and
McLellan (2009: 111, 2010: 187).

Ictalurus nebulosus (LeSueur)

Bailey et al. (1960: 18); LaRiveras (1962: 489); Bailey et al.
(1970: 25); Scott and Crossmann (1973: 598); Wydoski and
Whitney (1979: 107); Robins et al. (1980: 27); Lee et al. (1980: 443);
Simpson and Wallace (1982: 22); Sigler and Sigler (1987: 250).

Pimelodus felis sp. nov.
Agassiz (1850: 281).

Ameiurus nebulosus
Keil (1928: 124).

Distribution and Stock Status

• Sprague Lake (Adams and Lincoln counties);

Brown bullhead originally ranged along the Atlantic Coast from
Nova Scotia to Florida; west to Oklahoma; north to central North
Dakota and southeastern Saskatchewan; and east along the international boundary. It did not occur in Montana (Brown 1971;
Holton and Johnson 1996), Wyoming (Simon 1946, Baxter and
Simon 1970, Baxter and Stone 1995) or Alberta (Nelson and Paetz
852

1992). Brown bullhead were introduced to Idaho and are now distributed widely in the Snake, Spokane, Pend Oreille and Kootenai
River corridors (Simpson and Wallace 1982). It was first introduced
in Washington in 1882 or 1883 (Smith 1896) and is presently distributed widely throughout the state (Figure 12.8 and Table 12.6).
Brown bullhead has the widest distribution of any ictalurid
species in eastern Washington. Its presence has been documented
in all 21 eastern Washington counties (Table 12.6). Mixed lots of
brown, black, and yellow bullhead were planted in Washington by
the United States Fish Commission and its successor agency, the
United States Bureau of Fisheries. The first record was in Silver Lake,
Cowlitz County, in 1883 (Smith 1896). Soon after (1886-1888) a flood
washed them into the Columbia River (Smith 1896) and bullhead
populations became established in the Columbia and Willamette
rivers (Doan 1902). A thriving commercial fishery for bullhead was
prosecuted in the Columbia and Willamette rivers in the vicinity of
Portland, Oregon. The catch was sold to fish markets in Portland and
Seattle commencing in about 1888, In 1893, about 90,000 pounds
of bullheads, with a wholesale value of $2,800 and retail value of
$3,750, were caught in the lower Columbia River (Smith 1896). Doan
(1902) noted “Since that time their numbers have increased along that
river and some are found in other parts of the state.”
In 1908, the U.S. Bureau of Fisheries stocked a mix of brown,
black, and yellow bullhead into a McCracken Pond, Spokane
County (n = 200), the Colville River, Stevens County (n = 200), the
Okanogan River, Okanogan County (n = 200), and Priest River,
Idaho (n = 150) (U.S. Bureau of Fisheries 1909). In 1909, 200 of
each were stocked in Dubois Lake near Addy, Stevens County,
Washington and Fourth of July Lake, near Sprague, Adams and
Lincoln counties, Washington (U.S. Bureau of Fisheries 1910).
Federal plants of bullheads were made at unspecified locations in
Washington in 1921, 1934 (n = 2,000) and 1936 (n = 3,900) (Leach
and Jame 1934, 1937).
Brown bullhead (n = 2,000) were stocked in Bowen Slough,
Chelan County by the Washington Department of Fish and Game
(WDFG) in 1920 (Darwin 1921a). In 1921, WDFG stocked brown
bullhead into four water bodies in Stevens County (Columbia
River, n = 25,000; Robins Lake, n = 1,000 Mud Lake, n = 6,100
and Williams Lake, n = 6,100) and 2000 into the Palouse River,
Whitman County (Dibble and Kinney 1923). In 1922, WDFG stocked
140 brown bullhead into Fishtrap Lake, Lincoln and Spokane
counties, and 20,300 into Sprague Lake, Adams and Lincoln counties (Dibble and Kinney 1923). Also in 1922, Grant County Game
Commissioner J. C. Burlingame stocked brown bullhead in Moses
Lake (Groves 1951). By 1938, brown bullhead were widely distributed in lakes and streams throughout Washington and accounted
for 2.5% in 1938 and 2.3% in 1939 of all game fish harvested by sport
anglers in the state (Chapman 1942).
Brown bullheads are well flavored (tasty) and they are harvested at many locations in eastern Washington either as incidental bycatch or by being targeted by anglers. Some notable locations
where brown bullhead are caught by anglers include:
• Little Goose Reservoir (Columbia, Garfield, and
Whitman counties);
• Lower Granite Reservoir (Asotin, Garfield, and
Whitman counties);
• Scooteney Reservoir (Franklin County);
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Distribution of brown bullhead in eastern Washington.

• Banks Lake, Moses Lake, and Potholes Reservoir
(Grant County);

• Dalles Reservoir (Lake Celilo), RKM 306–345,
Klickitat County (WDFW 1998 Johnson 1999;
Wydoski and Whitney 2003)

• Spectacle Lake (Okanogan County);

• John Day Reservoir (Lake Umatilla), RKM 345–467,
Benton and Klickitat counties (WDFW 1998; Barfoot
et al. 2002; Wydoski and Whitney 2003).

• Box Canyon Reservoir (Pend Oreille County);
• Bonnie Lake, Chapman Lake, Downs Lake, and Long
Lake (Spokane County);
• Deer and Loon lakes (Stevens County); and
• Rock Lake (Whitman County).
Brown bullhead occur in reservoirs throughout the Columbia
mainstem in low numbers. Their presence was reported in:
• Bonneville Reservoir, Columbia River RKM 234–206,
Klickitat and Skamania counties (WDFW 1998;
Wydoski and Whitney 2003)

A. T. Scholz

• McNary Reservoir (Lake Wallula), RKM 467–556,
Benton, Franklin, and Walla Walla counties (Schultz
and DeLacy 1935/1936; WDFW 1998; Wydoski and
Whitney 2003)
• Hanford Reach, RKM 556–635, Benton, Franklin,
and Grant counties, Gray and Dauble (1977) found
black and yellow bullhead but no brown bullhead.
McGee (1979) added the presence of brown bullhead.
Wydoski and Whitney (2003) included the Hanford
Reach in their distribution map for brown bullhead.
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Table 12.6

Brown bullhead distribution in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. AC refers to Albertson College, Norma J. Smith Museum of
Natural History, Richard L. Wallace Fish Collection. UW refers to the University of Washington fish collection. (Page 1 of 7.)

County

Location

Reference

Adams

Cow Creek @ RKM 47.5 (Finnell Lake)

WDFW Region 2 lake rehabilitation file data; Korth (1991); Jackson (1992);
WDFW (1998)

Adams

Cow Creek @ RKM 56.6 (Cow Lake)

WDFW Region 2 lake rehabilitation file data 1970, 1973, 1985, 1990, 1998 ;
Korth (1991); Jackson (1992, 1998b); WDFW (1998)

Adams

Cow Creek @ RKM 58.6 (Hallin Lake)

WDFW Region 2 lake rehabilitation file data 1985, 1990; Korth (1991);
Jackson (1992); WDFW (1998)

Adams

Fourth of July Lake

U.S. Bureau of Fisheries (1909)

Adams

Lost Lake

WSGC (1947); WDFW Region 2 lake rehabilitation file data

Adams

Negro Creek @ Sprague, WA

WDFW (1985); Taylor (2000)

Adams

Royal Lake

WDFW (1998)

Adams

Shiner Lake

WDFW (1998)

Adams

Sprague Lake

Dibble & Kinney (1923), WDFW Region 1 creel survey records; Duff et al.
(1978); Zook (1980); Jackson (1981, 1984, 2000); Whalen (1989); Willms
(1989); Willms et al. (1989); Hisata (1999); Taylor (2000); Scholz (2001,
2003); WDFW-FWIN (2003, 2004, 2005, 2006, 2007); Schmuck & Peterson
(2006)

Asotin

Grande Ronde River

UW18573 (D. Mills, 1964)

Asotin

Snake River (Lower Granite Reservoir)

Bennett et al. (1983); Bennett & Shrier (1986, 1987); Bennett et al. (1988a,
1988b, 1991, 1993, 1994); Schuck (1992); Dresser (1996); Chipps et al.
(1997); Bennett & Seybold (2004, 2005)

Benton

Columbia River (Hanford Reach)

McGee (1979)

Benton

Columbia River (John Day Reservoir)

WDFW (1998); Barfoot et al. (2002)

Benton

Columbia River (McNary Reservoir)

UW002510 (L.P. Schultz & M. Bowers, 1932); Schultz & DeLacy (1935/1936);
WDFW (1998)

Benton

Clark Pond

Hisata (1999)

Benton

Mound Lake

WDFW (1998)

Benton

Switch Pond

Anderson (1991)

Benton

Yakima River

UW016902 (USGS, 1960); Pearsons et al. (1998, 2003a); WDFW Ecological
Interactions Team 1998; WDFW (1998)

Benton

Yellepit Pond

WDFW (1998)

Chelan

Columbia River (Rock Island Reservoir)

Dell et al. (1975); McGee (1979); Mullen et al. (1986); WDFW (1998)

Chelan

Columbia River (Rocky Reach Reservoir)

Dell et al. (1975); McGee (1979); Mullen et al. (1986); WDFW (1998)

Chelan

Columbia River (Wanapum Reservoir)

Dell et al. (1975); McGee (1979); Mullen et al. (1986); WDFW (1998)

Chelan

Dry Grass Reservoir

WDFW (1998)

Chelan

Roses Lake

WDFW Region 2 rehabilitation file data (1957, 1973, 1979, 1982, 1984,
1990); Jackson (1990, 1998c); Williams et al. (1997); Duff et al. (1997);
Hisata (1999); Peterson & Schmuck (2006)

Chelan

Three Lake Reservoir

WDFW (1998)

Columbia

Snake River (Little Goose Reservoir)

Bennett et al. (1983); Schuck (1992); Bennett & Seybold (2004, 2005)

Columbia

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983)
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Table 12.6 continued

Brown bullhead distribution in eastern Washington. (Page 2 of 7.)

County

Location

Reference

Douglas

Columbia River (Chief Joseph Reservoir)

WDFW (1998); Beeman et al. (2003); Gadomski et al. (2004)

Douglas

Columbia River (Rock Island Reservoir)

WDFW (1998); See Chelan County

Douglas

Columbia River (Rocky Reach Reservoir)

WDFW (1998); See Chelan County

Douglas

Columbia River (Wanapum Reservoir)

WDFW (1998); See Chelan County

Douglas

Columbia River (Wells Reservoir)

Dell et al. (1975); McGee (1979); WDFW (1998)

Douglas

Rock Island Pond # 4 (Hideaway)

Jackson (1990); Osborne & Peterson (2004a)

Douglas

Rock Island Pond # 5 (Putters)

Jackson (1990); Osborne & Peterson (2004a)

Douglas

Washburn Island Ponds

Hisata (1999); Osborne & Peterson (2004)

Ferry

Apex Lake

Arterburn & Christensen (2003b); Fairbanks (2005)

Ferry

Barnaby Creek

Le Caire (1998)

Ferry

Bourgeau Lake

Arterburn & Christensen (2003a)

Ferry

Cammille Lake

Arterburn & Christensen (2003a)

Ferry

Columbia River (Lake Roosevelt)

Earnest et al. (1966); Harper et al. (1981); Nigro et al. (1983); Beckman et al.
(1985); Griffin & Scholz (1992); Thatcher et al. (1993); Underwood & Shields
(1996, 1997); Underwood et al. (1996); Chichosz et al. (1997); LeClaire
(2000); McLellan et al. (1998, 1999, 2001); Lee et al. (2003); Miller (2006a);
Scholz (2007)

Ferry

LaFleur Lake

Arterburn & Christenson (2003a)

Ferry

Mud Lake

Nielsen (1977); Duff et al. (1981)

Ferry

Simpson Lake

Arterburn & Christensen (2003a)

Franklin

Columbia River (McNary Reservoir)

WDFW (1998)

Franklin

Cox Lake

WDFW (1998)

Franklin

Dalton Lake

WDFW (1998)

Franklin

Emma Lake

WDFW (1998)

Franklin

Kahlotus Lake

WDFW (1998)

Franklin

Mesa Lake

WDFW (1998); not found by Divens & Phillips (2000d)

Franklin

Powerline Lake

Divens & Phillips (2000)

Franklin

Scooteney Reservoir

Hisata (1999); WDFW-FWIN (2003, 2004, 2005, 2006, 2007)

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Franklin

Worth Lake

WDFW (1998); not found by Divens et al. (2001)

Garfield

Snake River (Little Goose Reservoir)

Bennett et al. (1983); See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

Bennett et al. (1983); See Asotin County

Grant

Alkali Lake

WDFW (1998); not found by Osborne et al. (2001)

Grant

Ancient Lake

WDFW (1998)

Grant

Banks Lake

Duff (1974); Stober et al. (1975, 1976, 1977); Polacek et al. (2003); Woller et
al. (2004); WDFW-FWIN (2003, 2004, 2005, 2006, 2007)

Grant

Blue Lake

WDFW Region 2 lake rehabilitation files; Mongillo 1987

Grant

Burkett Lake

Foster et al. (1995)

Grant

Caliche Lake

WDFW Region 2 lake rehabilitation files
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Table 12.6 continued

Brown bullhead distribution in eastern Washington. (Page 3 of 7.)

County

Location

Reference

Grant

Canyon Pond

Foster et al. (1995)

Grant

Columbia River (Priest Rapids Reservoir)

Dell et al. (1975); McGee (1979); WDFW (1998)

Grant

Columbia River (Wanapum Reservoir)

See Chelan County

Grant

Crater Lake

WDFW (1998)

Grant

Deep Lake

WDFW Region 2 lake rehabilitation files

Grant

Desert Wildlife Area

Mongillo (1987)

Grant

Dry Falls Lake

WDFW Region 2 lake rehabilitation files

Grant

Evergreen Reservoir

Peterson & Osborne (2004a)

Grant

Falls Pond

Foster et al. (1995)

Grant

Frenchman Hills Reservoir

WDFW (1998)

Grant

Gloyd Springs

WDFW Region 2 lake rehabilitation files

Grant

Goose Lake (lower)

Peterson et al. (2001)

Grant

Goose Lake (upper)

Hisata (1999); Peterson et al. (2004a)

Grant

H-Lake

WDFW Region 2 lake rehabilitation files

Grant

Homestead Lake

WDFW Region 2 lake rehabilitation files; Jackson (1995); Foster et al. (1995)

Grant

Index Lake

Jackson (1992)

Grant

Lena Lake

WDFW (1998)

Grant

Magpie Lake

WDFW Region 2 lake rehabilitation files

Grant

Mallard Lake

WDFW (1998)

Grant

Moses Lake

UW000876 (L.P. Schultz and D. Hatch, 1929); USNM104748 (S. Hutchinson,
1930); UW001402 & UW001408 (S. Hutchinson, 1930); Schultz & DeLacy
(1935/1936); Groves (1951); Duff (1976); Jackson (1985); Hisata (1999);
Burgess (2000, 2001, 2002, 2003); Korth & Bartlett (2001); WDFW-FWIN
(2003, 2004, 2005, 2006, 2007)

Grant

Park Lake

Mongillo (1987); Foster et al. (1995, 1997); Williams (1997)

Grant

Potholes Reservoir

Duff (1974); Hisata (1999); WDFW-FWIN (2003, 2004, 2005, 2006, 2007);
Osborne et al. (2004d); Peterson (2006)

Grant

Red Rock Lake

Hisata (1999); Osborne et al. (2004e)

Grant

Soda Lake

WDFW (1998)

Grant

Spring Pond

Foster et al. (1995)

Grant

Stan Coffin Lake

WDFW Region 2 lake rehabilitation files; WDFW (1998)

Grant

Willow

WDFW (1998)

Grant

Willow (south)

WDFW (1998)

Grant

Winchester Wasteway

WDFW (1998)

Kittitas

Columbia River (Priest Rapids Reservoir)

See Grant County

Kittitas

Columbia River (Wanapum Reservoir)

See Chelan County

Kittitas

North Elton Pond

Cummins & Anderson (1997)

Klickitat

Chamberlain Lake

WDFW (1998)

Klickitat

Columbia River (Bonneville Reservoir)

WDFW (1998)

Klickitat

Columbia River (Dalles Dam)

WDFW (1998); Johnson (1999)

Klickitat

Columbia River (John Day Reservoir)

WDFW (1998); See Benton County

Klickitat

Locke Lake

WDFW (1998)
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Brown bullhead distribution in eastern Washington. (Page 4 of 7.)

County

Location

Reference

Klickitat

Rowland Lake

WDFW (1998); not found by Jackson and Caroprile (2000)

Lincoln

Bobs Lake

C. Donley (WDFW Region 1 Spokane, WA, pers. comm.)

Lincoln

Coffeepot Lake

Peck (1981, 1984); Divens & Phillips (2002)

Lincoln

Columbia River (Lake Roosevelt)

See Ferry County

Lincoln

Columbia River (Little Falls Reservoir)

Scholz (2004)

Lincoln

Deer Lake

C. Donley (WDFW Region 1 Spokane WA, pers. comm.)

Lincoln

Fishtrap Lake

Dibble & Kinney (1923); Schultz & DeLacy (1935/1936);Jackson (1990);
WDFW Region 1 lake rehabilitation records 1958, 1961, 1969, 1976, 1979,
1983, 1986, 1989

Lincoln

Fishtrap Lake inlet

Scholz (2003)

Lincoln

Fourth of July Lake

See Adams County

Lincoln

Pacific Lake

C. Donely (IBID) (WDFW Region 1 Spokane WA, pers. comm.)

Lincoln

Spokane River (Spokane Arm Lake Roosevelt)

Underwood & Shields (1997); McLellan et al. (1998)

Lincoln

Sprague Lake

See Adams County

Lincoln

Twin Lakes (lower)

Divens & Osborne (2005)

Lincoln

Twin Lakes (upper)

Divens & Osborne (2005)

Lincoln

Wall Lake

C. Donley (IBID) (WDFW Region 1 Spokane WA, pers. comm.)

Lincoln

Wederspann Lake

C. Donley (IBID) (WDFW Region 1 Spokane WA, pers. comm.)

Okanogan

Buck Lake

WDFW (1998)

Okanogan

Columbia River (Chief Joseph Reservoir)

See Douglas County

Okanogan

Columbia River (Wells Reservoir)

See Douglas County

Okanogan

Conconully Reservoir

Korth & Bartlett (2001)

Okanogan

Fish Lake

WDFW Region 2 lake rehabilitation file data; Jackson (1990)

Okanogan

Okanogan River

U.S. Bureau of Fisheries (1909)

Okanogan

Okanogan River @ Oroville, WA

UW15305 (collector unknown, 1958)

Okanogan

Pierre Lake

Osborne & Divens (2004)

Okanogan

Rat Lake

Korth & Bartlett (2001)

Okanogan

Similkameen River (Oxbow Lakes)

Beecher & Fernau (1982)

Okanogan

Spectacle Lake

Hisata (1999); Korth & Bartlett (2001)

Okanogan

Washburn Island Pond

Jackson (1998e); Hisata (1999)

Okanogan

Whitestone Lake

Williams (1979); Walton & Wirt (1989); Jackson (1998); Osborne & Peterson (2001)

Pend Oreille

Conger Lake

KNRD (2004)

Pend Oreille

Davis Lake

KNRD (2004)

Pend Oreille

Diamond Lake

Nielsen (1977); Phillips & Divens (2000b)

Pend Oreille

Horseshoe Lake

Mongillo (1993); McLellan et al. (2005)

Pend Oreille

Little Spokane River @ RKM 24-26 (Trout Lake)

See Trout Lake

Pend Oreille

Little Spokane River @ RKM 33-35 (Sacheen Lake)

See Sacheen Lake

Pend Oreille

Little Spokane River @ RKM 44-47 (Diamond Lake)

See Diamond Lake

Pend Oreille

Mountain Meadows Lake

KNRD (2004)

Pend Oreille

Pend Oreille River (Boundary Reservoir)

McLellan (2000, 2001)
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Table 12.6 continued

Brown bullhead distribution in eastern Washington. (Page 5 of 7.)

County

Location

Reference

Pend Oreille

Pend Oreille River (Box Canyon Reservoir)

Barber et al. (1989a, 1989b, 1989c, 1990); Ashe (1991); Ashe et al. (2001a,
2001b); Bennett & Liter (1991); Ashe & Scholz (1992); Skillingstadt (1993);
Skillingstad et al. (1993); Geist et al. (2004); Scholz et al. (2005); Divens &
Osborne (2007); KNRD (2007)

Pend Oreille

Power Lake

KNRD (2004)

Pend Oreille

Sacheen Lake

Divens et al. (2002c)

Pend Oreille

Trout Lake

Mongillo (1993)

Skamania

Columbia River

Wydoski & Whitney (1979, 2003)

Skamania

Columbia River (below Bonneville Dam)

WDFW (1998)

Skamania

Columbia River (Bonneville Reservoir)

WDFW (1998)

Spokane

Badger Lake

WDFW Region 1 lake rehabilitation file data; Donley (2004)

Spokane

Blackhorse Lake (Turnbull
National Wildlife Refuge)

Scholz (2003)

Spokane

Bonnie Lake

Scholz (2002); Phillips (2006)

Spokane

Chapman Lake

WDFW Region 1 creel survey file data (1937-1941, 1957, 1968-1969);
Scholz (2003); Divens & Osborne (2004)

Spokane

Clear Lake

(Nielsen (1977); Scholz (1998, 2007); Phillips & Divens (2000a); Moan &
Scholz (2005)

Spokane

Coeur d’Alene Lake, ID

Goodnight & Mauser (1980); Mauser & Horner (1983); Rich (1992); Coeur
d’Alene Tribe (1994-2000); Scott (2002)

Spokane

Coeur d’Alene River (North Fork), ID

AC 10003056 (T.R. Maret, 1998)

Spokane

Coeur d’Alene River (South Fork), ID

AC 10003067 (T.R. Maret 1998)

Spokane

Deadman Creek

Scholz (2000)

Spokane

Downs Lake

Fletcher (1982); Scholz (2002); Phillips (2006)

Spokane

Dragoon Creek

McLellan (2003)

Spokane

Eloika Lake

Nielsen (1977); Divens et al. (2002a)

Spokane

Fish Lake

Duff et al. (1981); Miller (2007); Scholz (2007)

Spokane

Fishtrap Lake

Donley (2004)

Spokane

Hog Canyon Creek

Scholz (2003)

Spokane

Hog Canyon Lake

Duff et al. (1981); WDFW Region 1 lake rehabilitation file data; Scholz (2002)

Spokane

Kepple Lake (Turnbull National Wildlife Refuge)

Scholz (2003)

Spokane

Latah (Hangman) Creek @ RKM 52.7

Scholz (2006, 2007)

Spokane

Latah (Hangman) Creek @ RKM 62.9

Laumeyer & Maughan (1973)

Spokane

Latah (Hangman) Creek @ RKM 75.5

Laumeyer & Maughan (1973)

Spokane

Latah (Hangman) Creek @ RKM 107.8

Laumeyer & Maughan (1973); Coeur d’Alene Tribe (1993)

Spokane

Latah (Hangman) Creek @ RKM 119.3

Coeur d’Alene Tribe (1993)

Spokane

Liberty Lake

Duff et al. (1997); WDFW (1998); Hisata (1999); Phillips et al. (1999)

Spokane

Little Spokane River @ RKM 21.4

Hartung & Maier (1980)

Spokane

Little Spokane River @ RKM 61.6

Scholz (2000)

Spokane

Little Spokane River @ RKM 7-9 (Eloika Lake)

See Eloika Lake

Spokane

Long Lake Reservoir (Lake Spokane)

Foster (1977); Nielsen (1977); Duff et al. (1981); Fletcher (1981); Peck
(1981); Pfeiffer (1985); Bennett (1989); Bennett & Hatch (1991); Hatch
(1991); Osborne et al. (2003b)
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Table 12.6 continued

Brown bullhead distribution in eastern Washington. (Page 6 of 7.)

County

Location

Reference

Spokane

Lower Pine Lake (Turnbull National
Wildlife Refuge)

Scholz (2003)

Spokane

Mason Lake

WDFW Region 1 creel survey file data

Spokane

McCracken Pond

U.S. Bureau of Fisheries (1909)

Spokane

Newman Lake

Fletcher (1982); Peck (1995); Hisata (1999); Scholz (2001); Osborne et al. (2004)

Spokane

Nine Mile Reservoir

McLellan (2003)

Spokane

Ring Lake

C. Donley (WDFW, Region 1, Spokane, WA, pers. comm.)

Spokane

Silver Lake

Peck (1987); WDFW Region 1 Silver Lake 1999 & 2002 file data; Scholz (2003)

Spokane

Spokane River @ RKM 54-93 (Long Lake Reservoir)

See Long Lake Reservoir (Lake Spokane)

Spokane

Spokane River @ RKM 93-102 (Nine Mile Reservoir)

McLellan (2003)

Spokane

Spokane River @ RKM 153-163
(Stateline to Post Falls Dam)

Bennett & Underwood (1988); Underwood & Bennett (1992)

Spokane

Spokane River @ RKM 163-178
(Post Falls Dam to Coeur d’Alene Lake)

Davis et al. (1996)

Spokane

West Medical Lake

WDFW Region 1 lake rehabilitation file data; Peck (1994)

Stevens

Columbia River (Lake Roosevelt)

See Ferry County

Stevens

Colville River @ Addy, WA

U.S. Bureau of Fisheries (1909)

Stevens

Colville River @ Meyers Falls

McLellan et al. (2005)

Stevens

Deer Lake

Divens (2002); McLellan et al. (2006a)

Stevens

Dubois Lake, Addy, WA

U.S. Bureau of Fisheries (1910)

Stevens

Loon Lake

Scholz et al. (1988); WDFW (1998); McLellan et al. (2006b)

Stevens

Pierre Lake

Nielsen (1977); Duff et al. (1981); WDFW (1998); Osborne & Divens (2004)

Stevens

Spokane River (Spokane Arm Lake Roosevelt)

See Lincoln County

Stevens

Spokane River (Long Lake Reservoir)

See Spokane County

Stevens

Summit Lake

Duff et al. (1981)

Walla Walla

Bennington Lake

Phillips & Divens (2001)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Franklin County

Walla Walla

Snake River (Lower Monumental Reservoir)

See Columbia County

Whitman

Bonnie Lake

Phillips (2006); See Spokane County

Whitman

Palouse River @ RKM 211

Maughan et al. (1980)

Whitman

Rock Creek @ RKM 7.0

Porter (2006)

Whitman

Rock Creek @ RKM 42.7

Porter (2006)

Whitman

Rock Creek @ RKM 56.5

McLellan (2000); Scholz (2002, 2005, 2006, 2007); Porter (2006)

Whitman

Rock Creek @ RKM 56.6

Porter (2006)

Whitman

Rock Creek @ RKM 59.7

Porter (2006)

Whitman

Rock Creek @ RKM 59.8

Schultz & DeLacy (1935/1936); McLellan (2000); Porter (2006); Scholz (2006)

Whitman

Rock Creek @ RKM 59.8-74.5 (Rock Lake)

See Rock Lake

Whitman

Rock Creek @ RKM 75.8

McLellan (2000); Porter (2006)

Whitman

Rock Creek @ RKM 77.0

Porter (2006)

Whitman

Rock Creek @ RKM 77.7

Scholz (2005, 2006); Porter (2006)
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Table 12.6 concluded

Brown bullhead distribution in eastern Washington. (Page 7 of 7.)

County

Location

Reference

Whitman

Rock Creek @ RKM 78.5-87.5 (Bonnie Lake)

See Bonnie Lake

Whitman

Rock Creek @ RKM 96-104 (Chapman Lake)

See Chapman Lake (Spokane County)

Whitman

Rock Lake

McLellan et al. (2000)

Whitman

Snake River (Lower Monumental Reservoir)

See Columbia County

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

Bennett et al. (1983); See Asotin County

Yakima

Columbia River (Priest Rapids Reservoir)

See Grant County

Yakima

Gifford Lake

WDFW (1998)

Yakima

I-82 Pond 2

WDFW (1998); Divens et al. (2004); Phillips ( WDFW, Spokane WA pers. comm.)

Yakima

I-82 Pond 3

WDFW (1998); Divens et al. (2004); Phillips (IBID)

Yakima

I-82 Pond 4

WDFW (1998); Hisata (1999); Divens et al. (2004); Phillips (IBID)

Yakima

I-82 Pond 5

WDFW (1998); Divens et al. (2004); Phillips (IBID)

Yakima

I-82 Pond 6

WDFW (1998); Divens et al. (2004); Phillips (IBID)

Yakima

Yakima River RKM (69-180)

WDFW Ecological Interaction Team (1998)

• Priest Rapids Reservoir, RKM 635–665, Grant,
Klickitat, and Yakima counties (Dell et al. 1975;
McGee 1979; Mullan et al. 1986).
• Wanapum Reservoir, RKM 665–725, Chelan, Douglas,
Grant, and Kittitas counties (Dell et al. 1975; Mullen
et al 1986).
• Rock Island Reservoir (Lake Entiat), RKM 725–758,
Chelan and Douglas counties (Dell et al. 1975; Mullan
et al. 1986).
• Rocky Reach Reservoir RKM 758–824).
• Wells Reservoir (Lake Pateros), RKM 824–872,
Douglas and Okanogan counties (Dell et al. 1975;
Mullen et al. 1986).
• Chief Joseph Reservoir (Lake Rufus Woods), RKM
872–955, Douglas and Okanogan counties (Beeman et
al. 2003; Gadomski et al. 2004).
• Grand Coulee Reservoir (Lake Franklin D.
Roosevelt), RKM 955–1192, Ferry, Lincoln, and
Stevens counties (Harper et al. 1981; Nigro et al. 1983;
Beckmann et al. 1985; Peone et al. 1991; Griffith and
Scholz 1992; Thatcher et al. 1993; Underwood and
Shields 1996, 1997; Underwood et al. 1996; Chichosz
et al. 1997; McLellan et al. 1998, 1999, 2001; Miller
2006a, Scholz 2007).
Few brown bullhead were caught in any of these locations. For
example, only two brown bullhead were observed in a sample if
3,794 fish from the fish ladder at the Dalles Dam in 1998 (Johnson
1999). Although the exact number was not recorded, Barfoot et
al (2002) reported that brown bullhead accounted for < 0.01%
of 36,285 total fish sampled in the main channel and backwater
sloughs of John Day Reservoir. In Lake Roosevelt, 76 brown bullhead 36-299 mm TL, were among approximately 300,882 total fish
860

sampled between 1947 and 2010 (see Table 5.25 in Volume I page
272). None were seen until 1979 and since that time their presence was observed in 1979, 1980, 1982, 1990, 1991, 1993-1998, 2000,
2006, 2007, 2008, 2009 and 2010. The maximum number caught
in any one year was 16 (< 0.01% of 10,252 total fish sampled in 1997
(McLellan et al. 1998).
Brown bullheads were more abundant in the four lower Snake
River reservoirs, including:
• Ice Harbor Reservoir (Lake Sacajawea) Snake River
RKM 16–67, Franklin and Walla Walla counties
(Bennett et al. 1983; WDFW 1990)
• Lower Monumental Reservoir (Lake Herbert G.
West), RKM 67–112, Columbia, Franklin, Whitman,
and Walla Walla counties (Bennett et al. 1983; WDFW
1998).
• Little Goose Reservoir (Lake Bryan), RKM 112–172,
Columbia, Garfield, and Whitman counties (Bennett
et al. 1983; Schuck 1992; WDFW 1998; Bennett and
Seybold 2002, 2004).
• Lower Granite Reservoir, RKM 172–305, Asotin,
Garfield, and Whitman counties (Bennett et al. 1983;
Bennett and Shrier 1986, 1987; Bennett et al. 1988,
1991, 1993, 1994, 1995, 1997; Schuck 1992; Bennett and
Seybold 2004, 2005).
Abundance of brown bullhead was:
• 0.5% (n = 20 of 3,869 total fish) in Ice Harbor
Reservoir in 1979/1980 (Bennett et al. 1983).
• 0.6% (n = 31 of 4,702 total fish) in Lower Monumental
Reservoir in 1979/1980 (Bennett et al. 1983).
• 1.5% (n = 629 of 40,928 total fish) in Little Goose
Reservoir in 1979/1980 (Bennett et al. 1983). In 1979,
anglers (n = 15,090) in Little Goose Reservoir fished
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45,752 hours to catch 23,691 total fish, including 2,147
brown bullhead (Bennett et al. 1983). Brown bullhead
comprised 9.0% of total catch in 1979. Schuck (1992)
observed 10,102 brown bullhead among 15,146 total
fish that were killed by stranding when Little Goose
and Lower Granite reservoirs were drawn down in
1992 in a test to determine if the reservoir draw down
could speed the migration of salmon and steelhead
smolts to the sea. The high relative abundance of
brown bullhead in Schuck’s study (67%) can probably
be explained by the fact that most of the observed
mortality occurred in backwater sloughs where
brown bullhead were more likely to occur. Twentyfive were among 19,953 total fish captured in Little
Goose Reservoir in 2002 and 2003 (Bennett and
Seybold 2004, 2005).

bullhead persisted despite repeated attempts to eradicate them by
rotenone treatments in 1957, 1973, 1979, 1982, 1984, 1989/1990, and
1998 (WDFW Region 2 Lake Rehabilitation file data; Jackson 1990;
Hisata 1999). Fisheries surveys employing a combination of electrofishing, gillnetting and fyke netting were conducted at Roses
Lake by WDFW in 1996 and 2004. In 1996, brown bullhead comprised 18.0% of the relative abundance (n = 146 of 513 fish sampled)
(Duff et al. 1997). In 2004, brown bullhead comprised 3.4% of the
relative abundance in Roses Lake (n = 36 of 1,052 fish sampled)
(Peterson and Schmuck 2006).
In Okanogan County, brown bullheads were detected in:
• Fish Lake: Absent in lake rehabilitation conducted in
1949, 1956, and 1974 but present in rehabs conducted
in 1982 and 1990 (Jackson 1990),
• Rat Lake: 188 brown bullhead were among 209 fish
captured during a WDFW gillnet survey in 1999
(Korth and Bartlett 2001),

• 1.2% (n = 36 of 3,090 total fish) in Lower Granite
Reservoir in 1979/1980 (Bennett et al. 1983). From
1985 through 1995, 507 brown bullhead (0.3%) were
among 148,458 total fish captured during the 11 year
interval (Bennett and Shrier 1986, 1987; Bennett et
al. 1988, 1991, 1993, 1994, 1995, 1997). Brown bullhead
(n = 825) comprised 2.3% of the relative abundance of
35,664 total fish captured in Lower Granite Reservoir
in 2002 and 2003 (Bennett and Seybold 2004, 2005).

• Spectacle Lake: 4 brown bullhead were among 43
fish captured during a WDFW gillnet surveys in 2000
(Korth and Bartlett 2001), and

The greater abundance of brown bullhead as compared to
the Columbia River in the Snake River is probably related to the
Snake River being warmer than the Columbia. August temperatures in the lower Columbia River range from about 19.5–21.5°C
(67.8–70.7°F). In comparison, August temperatures in the Snake
River range from about 20.5–24.0°C (68.9–75.2°F). Wydoski and
Whitney (2003) stated that brown bullhead were generally more
abundant in backwater sloughs than in the main river channel in
both the Columbia and Snake Rivers.
Brown bullhead occur in the Yakima River in Benton, Yakima,
and Kittitas counties in low numbers. Brown bullhead were common in the Lower Yakima River (RKM 0–68) in Benton County,
rare in the middle Yakima River (RKM 69–180) in Yakima
County, and absent in the upper Yakima River (RKM 181–305) in
Kittitas County (Pearsons et al. 1998, 2003a; WDFW Yakima River
Ecological Interactions Team 1998). Karp et al. (2002) collected
4 brown bullhead, 67–217 mm TL, among 13,581 total fish below
Sunnyside Dam, and 0 among 3,546 sampled below Roza Dam on
the Yakima River between 1997–1999. Small numbers of brown
bullhead also occur in ponds in the flood plain of the Yakima River
in all three counties (Table 12.6). For example, 11 brown bullheads
were found among 1,636 total fish collected in five ponds along
Interstate 82 (I-82 ponds, 2, 3, 4, 5, and 6) between Union Gap and
Yakima, Yakima County, Washington in 2000 and 2001 (Divens et
al. 2004).
Brown bullhead were not recorded in tributaries that join the
Columbia River (i.e., Wenatchee, Entiat, Chelan, or Methow rivers) in Chelan and Okanogan counties.
Brown bullhead were documented in both the Okanogan River
(UW Fish Collections, No. UW15305, collector unknown 1955) and
in Oxbow lakes of the Similkameen River (Beecher and Fernau
1982), Okanogan County. Additionally, brown bullhead were recorded from several lakes in Chelan and Okanogan counties. One
notable example was Roses Lake, Chelan County where brown

• Whitestone Lake: Brown bullheads were present during WDFW rotenone treatment in 1954, 1959, and 1965.
Also, brown bullheads were collect during fish surveys
conducted in 1979, 1986, 1998, and 2000. In 1979,
brown bullhead comprised 29.6% of the relative abundance (n = 122 of 412 fish sampled) (Williams 1979). In
1986, brown bullhead comprised 41.7% of the relative
abundance (n = 134 of 321 total fish sampled) (Walton
and Wirt 1989). In 1998, brown bullhead comprised
0.2% of the relative abundance (n = 1 of 404 total fish
sampled). (Jackson 1998). In 2000, brown bullheads
comprised 0.1% of the relative abundance (n = 2 of
5,096 fish sampled) (Osborne and Peterson 2001). The
reason for the decline in relative abundance of brown
bullhead in Whitestone Lake is unknown.
Brown bullhead (n = 22 were captured in a WDFW warm water
fish survey of Pierre Lake, Stevens County, in 2002 (Osborne and
Divens 2004).
Brown bullhead were found in backpack electrofishing surveys
conducted at numerous sites on the Walla Walla and Touchet rivers
and most of the main tributaries (e.g. Coppei, Cottonwood Dry,
Mill and Yellowhawk creeks and North Fork Touchet, South Fork
Touchet rivers)(Michaelis 1972; Jackson 1975, Kecht 1976; Pearman
1977; Mendel et al. 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006).
Also, 9 brown bullhead, 219–270 mm TL were found among 638
total fish sampled by electrofishing, gillnetting and fyke netting in
Bennington Lake, in the of Mill Creek drainage in 1999 (Phillips
and Divens 2001).
Brown bullhead occur in reservoirs, canals, and wasteways
throughout the Columbia Basin Project Area, in Douglas, Franklin,
and Grant counties. A complete list of lakes in which brown bullhead have collected in these counties is given in Table 12.6. Lakes
for which relative abundance is known include:
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• Banks Lake, Grant County: Brown bullhead were first
discovered in Banks Lake by Stober et al. (1975, 1976).
In 1981, brown bullhead (n = 129) were among 98,250
total fish harvested with 187,027 angler hours of effort
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(Duff 1982). In 2000, brown bullhead (101–368 mm
TL) comprised 2.5% of the relative abundance (n = 73
of 2,896 total fish captured) by WDFW during electrofishing/gillnet surveys at Banks Lake (Woller et
al. 2003). WDFW caught 180 brown bullhead among
12,000 total fish sampled during FWIN surveys at
Banks Lake between 2002 and 2010 (WDFW–FWIN
2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011).
• Blue Lake, Grant County: Brown bullhead were
among the fish eradicated during rotenone rehabilitations in 1976 and 1987 (Mongillo 1987), but
not observed among the dead fish during rehabs
conducted in 1952, 1959, 1963, 1969, 1985, and 1996
(WDFW Region 2 lake rehabilitation file data). These
data indicate that brown bullhead were illegally
introduced into Blue Lake sometime between 1969
and 1976 rehab but were successfully eradicated by
the 1987 rehab.
• Caliche Lake, Grant County: Brown bullhead were
killed during a rehabilitation in 1988 but not in 1975,
1983, or 1995 (WDFW Region 2 lake rehabilitation file
data).
• Cox Lake, Franklin County: No brown bullhead were
found in electrofishing gillnet and fyke net surveys
conducted by WDFW in 1999 (Divens et al. 2001).
• Deep Lake, Grant County: Brown bullhead were
killed during lake rehabilitations in 1962 and 1972, but
not mentioned in 1951 or 1984 (WDFW Region 2 Lake
rehabilitation file data).
• Dry Falls Lake, Grant County: Brown bullhead were
killed during lake rehabilitations conducted in 1951
and 1955 (WDFW Region 2 lake rehabilitation file data).
• Evergreen Reservoir, Grant County: Brown bullhead
comprised 1.6% of the relative abundance (n = 21 of
1,309 total fish) in electrofishing, gillnet, and fyke net
surveys conducted in 2000 (Peterson and Osborne
2004a).
• Gloyd Springs, Grant County: Brown bullhead were
among the mortalities observed during rehabilitation
conducted in 1969 and 1971 (WDFW Region 2 lake
rehabilitation file data).
• Goose Lake (Lower), Grant County: Brown bullhead,
140-255 mm TL, comprised 7.4% (n = 67 of 899 total
fish) in electrofishing, gillnet and fyke net surveys in
2000 (Peterson et al. 2001).
• H-Lake, Grant County: Brown bullhead were among
the fish killed in a rotenone rehabilitation project in
1984 but not during similar projects conducted in
1962, 1967, 1978, or 1992 (WDFW Region 2 lake rehabilitation file data).
• Homestead Lake, Grant County: Brown bullhead
were present in rotenone rehabilitations conducted in
1971, 1977, and 1995 but not in 1983 (Foster et al. 1995;
Jackson 1995).
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• Index Lake, Grant County: Brown bullhead were
present during a rotenone rehabilitation conducted in
1991 (Johnson 1992).
• Mesa Lake, Franklin County: No brown bullhead
were collected during electrofishing, gillnet and fyke
net surveys conducted by WDFW in 1999 (Divens and
Phillips 2000b).
• Moses Lake, Grant County: Brown bullhead were
first stocked by Grant County Game Commission
in 1922 (Groves 1951) and became established there.
Several specimens of brown bullhead were placed
in the University of Washington Fish Collection by
L.P. Schultz and D. Hatch in 1929 (UW 000876) and
S. Hutchinson in 1930 (UW 001402 and UW 001408).
Another specimen collected by Hutchinson was sent
to the United States National Museum (USNM 104748).
These specimen were recorded by Schultz and DeLacy
(1935/1936). Relative abundance of brown bullhead in
electrofishing and gillnet surveys conducted by WDFW
was 1.4% (n = 18 of 1,268 fish) in 1978, 17.9% (n = 135 of
712 fish) in 1989, 3.2% (n = 166 of 5,136 fish) in 19999
(Burgess 2000, 2002), 4.7% (n = 143 of 3,013 total fish)
in 2000, and 1.3% (n = 32 of 2,503 total fish) in 2001.
Brown bullhead (length range = 90–380 mm TL)
comprised 0.9% (n = 191 of 21,655 total fish) captured
by WDFW during FWIN sampling in Moses Lake from
2002 to 2010 (WDFW–FWIN 2002, 2003, 2004,2005,
2006, 2007, 2008, 2009, 2010, 2011) (see Table 5.46 in
Volume I page 328). WDFW creel records indicated
of 8,996 total fish captured by 3,201 anglers fishing
in Moses Lake between 1940 and 1950, 7.4% were
“catfish,” presumably brown bullhead (Groves 1951).
Brown bullhead comprised 2.1% of the sport fishery
harvest in Moses Lake (n = 3,420 of 166,290 total fish
harvested by 53,796 anglers with 163,012 hours of effort) in 1974 (Duff 1976). In 1983, 117,970 anglers fished
375,250 hours to catch 169,269 total fish, including
2,431 (1.4%) brown bullhead (Jackson 1985). In 1991,
42,668 anglers fished 120,363 hours to catch 20,841
total fish including 3,382 (16.2%) brown bullhead
(Burgess 2000). In 1996, 42,108 anglers fished 132,350
hours to catch 13,148 total fish, including 1,312 (10.0%)
brown bullhead (Burgess 2000). Even though the relative abundance of brown bullhead in the harvest has
increased in recent years the CPUE (number brown
bullhead/angler hour) remained fairly constant (0.02
in 1974, 0.01 in 1983, 0.03 in 1991 and 0.01 in 1996). The
increase in abundance of walleye in Moses Lake since
the late 1980s severely depleted (in fact collapsed) centrarchids and yellow perch, which had formed the bulk
of the fishery in 1974–1983. This change resulted in a
fishery that produced far fewer fish harvested in 1991
and 1996 (13,000-21,000) compared to 1974 and 1983
(166,000-169,000). Brown bullhead harvest remained
stable (2,400-3,400) in 1974 and 1983; 1,300-3,400 in
1991 and 1996, indicating that brown bullhead have
survived walleye predation better than centrarchids or
yellow perch.
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• Park Lake, Grant County: A few brown bullhead
were killed during a rotenone rehabilitation in 1986
(Mongillo 1987). It is uncertain if they are still established there (Foster et al. 1995, 1997; Williams 1997).
• Potholes Reservoir, Grant County: Brown bullhead
were present but uncommon. Brown bullhead (n = 91)
were among 481,680 total fish harvested by 150,070
anglers in 1973/1974 (Duff 1974). From April 2001
through March 2002, 44,922 anglers harvested 209
brown bullhead among 431,763 total fish caught and
459 brown bullhead among 1,184,235 total fish caught
(Petersen 2006). During electrofishing, gillnet, and
fyke net surveys, conducted at Potholes Reservoir in
1999, 35 brown bullhead, 184–372 mm TL, comprised
0.6% of 5,474 total fish sampled (Osborne et al.
2004b). From 2002 to 2010, brown bullhead (n = 181,
3.3%), 192–394 mm TL, were among 5,479 total fish
collected during the interval by WDFW during fall
walleye index netting surveys (WDFW–FWIN 2003,
2004, 2005, 2006, 2007, 2008, 2009, 2010).
• Powerline Lake, Franklin County: Three brown
bullhead were among 530 fish sampled by Divens and
Phillips (2000) in Powerline Lake.
• Red Rock Lake, Grant County: Two brown bullhead,
158-265 mm TL, were caught among 394 total fish
sampled by Fletcher (1997). In 1999, 3 brown bullhead, 185-228 mm TL, were among 1,237 fish sampled
by Osborne et al. (2004e).
• Rock Island Ponds: East Bank of the Columbia River,
Douglas County. Jackson (1990) reported that brown
bullhead were killed following a rotenone treatment
in 1989. Brown bullhead, 101-132 mm TL, comprised
98% (n = 2,865 of 2,931 fish sampled) in Hideaway
pond during electrofishing gillnet and fyke net
surveys in 2000 (Osborne and Petersen 2004). Brown
bullhead, 42–279 mm TL, comprised 2% (n = 12) of
565 fish sampled in Putters Pond during electrofishing, gillnet and fyke net surveys in 2000 (Osborne
and Petersen 2004).
• Scooteney Reservoir, Franklin County: Brown bullhead (n = 27) comprised 2.1% of 1,260 fish sampled by
WDFW in 1997 (Cummins in Hisata 1999). From 2002
to 2010, brown bullhead (n = 81, 183–363 mm TL)
were among 5,789 total fish sampled during WDFW
fall walleye index netting surveys conducted in 2003,
2004, 2005 (WDFW–FWIN 2003, 2004, 2005, 2006,
2007, 2008, 2009, 2010, 2011).
• Stan Coffin Lake, Grant County: Brown bullhead were
killed during a rotenone rehabilitation in 1984 but
not during the rehabs in 1967, 1978, or 1992. WDFW
surveyed the lake from 2001 to 2005 and detected no
brown bullhead (Schmuck and Petersen 2006).
• Worth Lake, Franklin County: No brown bullhead
were collected during electrofishing, gillnet and fyke
net surveys conducted by WDFW in 1999 (Divens and
Phillips 2000a).

In Lincoln County brown bullhead were collected below the
barrier fall near the mouth of Hawk Creek. None were reported
above the falls (Butler and Crossley 2004, 2005).
Brown bullhead were collected in Coffeepot, Lower Twin
Lakes, and Upper Twin Lakes, which form part of a chain of lakes
in the Lake Creek drainage of the Upper Crab Creek sub-basin,
Lincoln County. At Coffeepot Lake, brown bullhead, 123–325 mm
TL, comprised 18% of the relative abundance by number (n = 345 of
1,940 fish) and 26% by weight (70 of 266 kg) in 1998 during electrofishing, gillnet and fyke net surveys (Divens and Phillips 2002).
In 1999, brown bullhead comprised 31% of the relative abundance
by number (n = 211 of 676 fish) at Coffeepot (Divens and Phillips
2002). Brown bullhead comprised 2.4% (n = 26, 160-308 mm TL,
of 1,102 total fish) caught at Lower Twin Lake and 2.6% (n = 43,
226–301 mm TL, of 1,676), of all fish caught at Upper Twin Lake
(Divens and Osborne 2005).
In the Upper Cow Creek drainage, Lincoln and Spokane counties, brown bullhead were reported in Sprague Lake (Whalen 1989,
Williams 1989, Taylor 2000), in the stream that connects Sprague
Lake to Fish Trap Lake (Dibble and Kinney 1923, Schultz and
DeLacy 1935/1936; WDFW Region 1 rehabilitation records 1958, 1961,
1969, 1976, 1979, 1983, 1986, 1989; Jackson 1990), in the stream that
connects Fish Trap Lake to Hog Canyon Lake (Scholz 2003), and
in Hog Canyon Lake (WDFW Region 1 rehabilitation record, 1958,
1961, 1969, 1976, 1979, 1983, 1986, 1989; Duff et al. 1981). Repeated
rotenone rehabilitations did not eradicated brown bullhead at Fish
Trap and Hog Canyon lakes.
Brown bullhead were present throughout most of the Spokane
River drainage, Lincoln, Spokane, and Stevens counties. Brown
bullhead were rare in the Spokane Arm of Lake Roosevelt (i.e.,
lower 45 km of the Spokane River in Lincoln and Stevens counties), being observed in two of 19 years between 1988 and 2006
during annual electrofishing and gillnet surveys conducted by the
Spokane Tribes. In 1995, one brown bullhead was among 1,191 total
fish captured in the Spokane Arm (Underwood and Shields 1997).
In 1997, three brown bullhead were among 3,360 fish captured in
the Spokane Arm (McLellan et al. 1998). In Little Falls Reservoir
(Spokane River RKM 47–54) 233 brown bullhead, 78–584 mm TL
were among 8,279 total fish collected by electrofishing and gillnetting at monthly intervals from March 1991–April 1992 (Heaton
1992).
In Long Lake Reservoir (Spokane River RKM 54-93), WDFW
creel clerks interviewed 286 anglers who had caught 615 fish, including 105 (17%) brown bullhead in 1976 (Nielsen 1977). Foster
(1977) caught one brown bullhead among 58 fish in gillnet surveys
in 1977. Duff et al. (1981) creel surveyed 104 anglers with 373 fish, including 108 (29%) brown bullhead. Brown bullhead were collected
during gillnet surveys in 1981 (n = 1 of 152 total fish) (Fletcher 1981;
Peck 1981) and 1985 (n = 2 of 521 total fish) (Pfeifer 1985). Bennett
and Hatch (1991) caught 27 brown bullhead among 9,279 total fish
in Long Lake via electrofishing, gillnetting, pop netting, beach
seining, and cove rotenone treatments in 1988 and 1989. Osborne
et al. (2003) surveyed Long Lake Reservoir at 104 randomly selected electrofishing sites, 56 gillnet sites, and 52 fyke net sites. They
collected 101 brown bullhead, 131–338 mm TL, among 5,015 total
fish sampled.
In Nine Mile Reservoir (Spokane River RKM 93–102), one brown
bullhead was captured among 290 fish sampled in 2002 (McLellan
2003). None were observed among 444 fish sampled during elecA. T. Scholz
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trofishing surveys conducted in a segment of the Spokane River
between the Harvard Road (RKM 149) and Stateline, Idaho (RKM
155) in April and May 2003 (McLellan 2003). One brown bullhead was among 2,335 fish sampled in the Spokane River between
Stateline, Idaho and Post Falls Dam (RKM 155–163) in 1985/1986
(Bennett and Underwood 1988).
Brown bullhead were more numerous in the upper reaches of
the Spokane River between Post Falls Dam and its source at the
outlet of Coeur d’Alene Lake, Idaho (RKM 163-168). Of 546 total fish
sampled in this reach, 115 (21%) were brown bullhead (Davis et al.
1996). Brown bullhead accounted for 54% (n = 2,552 of 4,701) of all
fish sampled in the north half of Coeur d’Alene in 1989-1991 (Rich
1992); 7% (n = 1,651 of 24,247 fish) of all fish sampled in the south
half of the lake from 1994-2000 (Coeur d’Alene Tribe 1994, 1995,
1996, 1997, 1998, 1999, 2000); and 14% (n = 557 and 3,891) all fish
sampled by conducting electrofishing and gillnet surveys at randomly selected sites throughout the lake in 2001/2002 (Scott 2002).
The scarcity of brown bullhead in the Spokane River suggest
they are not spawning successfully. Instead, given their relatively
high abundance in Lake Coeur d’Alene and in the Spokane River
below the lake’s outlet, it appeared that brown bullhead produced
in Lake Coeur d’Alene may be the source of brown bullhead in the
Spokane River.
Another possible source of brown bullhead in the Spokane
River is a chain of lakes along the West Branch Little Spokane
River. Their presence was documented in:
• Eloika Lake, Spokane County: n = 16 (241-350 mm
TL) of 904 fish (1.8%) sampled in 2000 (Divens et al.
2002a).
• Horseshoe Lake, Pend Oreille County, n = 9 (229-300
mm TL) of 718 (1.3%) in 2004 (McLellan et al. 2005).
• Trout Lake, Pend Oreille County, n = 2 of 59 (3.4%) in
1993 (Mongillo 1993).
• Sacheen Lake, Pend Oreille County, n = 892 (132-333
mm TL) of 2,145 (42%) in 2000 (Divens et al. 2002c).
• Diamond Lake, Pend Oreille County, n = 148 (132-333
mm TL) of 1,648 (9%) in 1999 (Phillips and Divens
2000).
Laumeyer and Maughan (1973) collected brown bullhead at
RKM 63, 76, and 108 in Latah Creek in 1971. None were found at 71
sites sampled in Latah Creek and seven of its tributaries in 19982002 (Lee 2005). None were found in California, Marshall, and
Rock creeks by McLellan (2005). Scholz (2006) collected one in
the mainstem at RKM 53 in 2005.
Brown bullhead were collected at RKM 21.4 of the Little Spokane
River (n = 3 of 433 fish sampled) in 1980 (Hartung and Meier 1980)
and RKM 61.6 (n = 1 of 42 fish sampled) in 1999 (Scholz 2000).
One brown bullhead was collected among 4,658 fish sampled at
28 sites in Dragoon Creek, tributary of the Little Spokane, in 2002
(McLellan 2003).
In addition, brown bullhead occur in many lakes in central and
southwestern Spokane County. Those for which data is available
include:
• Bonnie Lake: Brown bullhead, 58-544 mm TL,
comprised 29% of the relative abundance (n = 1,426 of
4,957 total fish) sampled by electrofishing, gillnetting, and fyke netting in 2001 (Phillips 2006). The
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brown bullhead population (±95% CI) was estimated
at 112,811 (±98,675) individuals (Phillips 2006). From
April 18 to September 30, 2001 an estimated 1,176 anglers fished 6,469 hours to catch 12,842 fish, including
2,269 brown bullhead (Phillips 2006).
• Chapman Lake: Brown bullhead, 269-343 mm TL,
comprised 2.5% of the relative abundance (n = 29 of
1,149 total fish) during electrofishing gillnet and fyke
net surveys in 2002 (Divens and Osborne 2004).
• Clear Lake: Brown bullhead, 95–370 mm TL, comprised 17% of the relative abundance (n = 584 of 3,165
total fish) in 1997 during electrofishing, gillnetting,
and fyke netting surveys in 1997 (Phillips and Divens
2000a). Brown bullheads, 92–422 mm TL, comprised
17% of the relative abundance (n = 250 of 1,497 total
fish collected during electrofishing, gillnetting, and
fyke netting surveys in 2003 (Moan and Scholz 2005).
• Downs Lake: Brown bullhead, 176–248 mm TL,
comprised 4.4% of the relative abundance (n = 192
of 4,297 total fish) during electrofishing, gillnetting,
and fyke netting surveys conducted in 2001 (Phillips
2006). Only 15 brown bullhead were among 9,519
total fish harvested by 4,387 anglers who fished a total
of 13,603 hours between April 18 and September 30,
2001 (Phillips 2006).
• Fish Lake: Brown bullhead were killed during a rotenone rehabilitation in 1980 (Duff et al. 1980). Brown
bullhead comprised 6% (45 of 758 total fish) caught
by electrofishing and gillnetting in 2006 (Scholz
2007; Miller 2009).
• Liberty Lake: Brown bullhead comprised 3% (n = 16
of 525 total fish) caught during a WDFW fish survey in
1996 (Duff et al. 1997). Brown bullhead, 225–401 mm
TL, comprised 1% (n = 21 of 1,944 total fish) sampled
by electrofishing, gillnetting, and fyke netting in 1997
(Phillips et al. 1999).
• Newman Lake: Brown bullhead, 127–337 mm TL,
comprised 9% of the relative abundance (n = 23 of 252
total fish) sampled in 1982 (Fletcher 1982), 5% of the
relative abundance (n = 7 of 148 total fish sampled)
in 1994 (Peck 1995), 2% of the relative abundance,
(n = 99 of 5,105 total fish) sampled) in 1999 (Osborne
et al. 2003), and 6% of the relative abundance (n = 6 of
98 total fish sampled) in 2000 (Scholz 2001).
• Silver Lake: Brown bullhead (n = 220) comprised 91%
of 241 fish sampled by WDFW via gillnetting in 1987
(Peck 1987). Brown bullhead, 147-343 mm TL, comprised 7% (n = 133 of 1,807 total fish) sampled in 1999
by electrofishing, gillnetting and fyke netting in 1999
(M. Divens, WDFW Region 1, Spokane, Washington,
pers. comm). Forty brown bullhead (1%) were among
4,650 fish sampled by WDFW and EWU in Silver Lake
in 2002.
• West Medical Lake: Brown bullhead were killed during a rotenone rehabilitation in 1993 but not in 2000
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(Peck et al. 2002). None were collected among 63 fish
sampled in 2006 with 0.5 hours boat electrofishing
effort (Scholz 2007).
Brown bullhead occurred throughout the Pend Oreille River
in Pend Oreille County, Washington. McLellan (2000, 2001) captured 22 (227-292 mm TL) among 1,930 fish sampled in Boundary
Reservoir in 1999 and 2000. In Box Canyon Reservoir, brown bullhead comprised: 1% of the relative abundance n = 676 of 52,552 fish
sampled by electrofishing, gillnetting, and beach seining surveys
from 1988–1990 (Barber et al 1989, 1990; Ashe et al 1991; Ashe and
Scholz 1992). Brown bullhead comprised 2% of the relative abundance, n = 597 of 29,213 fish sampled in Box Canyon Reservoir
1989 and 1990 by Electrofishing and gillnetting (Bennett and Liter
1991). Brown bullhead comprised 2% of the relative abundance,
n = 278 (72–324 mm TL) of 15,525 fish sampled at randomly selected
electrofishing, fyke netting, and gillnetting sites throughout Box
Canyon Reservoir in 2004 (Divens and Osborne 2007).
In 1988 anglers fished 4,139 hours on Box Canyon Reservoir to
catch 10,082 fish, including 549 brown bullhead (Barber et al 1989).
In 1989 anglers fished 3,029 hours to catch 18,171 fish, including 312
brown bullhead (Barber et al. 1990).
Brown bullhead were present in several lakes in Pend Oreille
County surveyed by KNRD in 2002/2003, including:
• Cougar Lake: Brown bullhead comprised 33% (n = 3
of 9 total fish) of the relative abundance.
• Davis Lake: Brown bullhead comprised 2% (n = 2 of
100 total fish) of the relative abundance.
• Mountain Meadows Lake: Brown bullhead comprised
24% (n = 4 of 17 total fish) of the relative abundance.
• Power Lake: Brown bullhead comprised 57% (n = 20
of 35 total fish) of the relative abundance.
In Stevens County, brown bullhead were captured in:
• Colville River below Meyers Falls: Brown bullhead,
100–220 mm TL,comprised 1% (n = 8 of 547 total fish)
of the relative abundance in 2004 (McLellan et al.
2005).
• Deer Lake: Brown bullhead, 244–349 mm TL,
comprised 0.2% (1 of 461 total fish) of the relative
abundance in 2000 (Divens 2002) and 1% (n = 7 of 711
total fish) in 2005 (McLellan et al. 2006a).
• Loon Lake: Brown bullhead, 242–368 mm TL, comprised 0.2% (n = 3 of 1,397 total fish) of the relative
abundance in 2005 (McLellan et al. 2006b).
• Pierre Lake: Brown bullhead, 230–330 mm TL , comprised 0.9% (n = 22 of 2,411 total fish) of the relative
abundance in 2002 (Osborne and Divens 2004).
Nine brown bullhead (219–270 mm TL) were captured in a
sample of 638 fish (1.4%) collected from Bennington Lake, located
in Walla Walla County (Phillips and Divens 2001).
In Whitman County brown bullhead were captured in the
Palouse River at RKm 211 (Maughan et al. 1980) and in Rock Creek,
a tributary of the Palouse River, at RKM 7, 43, 57, 60, and 60–75
(Rock Lake) (McLellan 2000; Scholz 2002, 2003).
Brown bullhead were collected at nine of 38 sites sampled in the
mainstem of Rock Creek. Porter (2006) captured 14 brown bull-

head (49–276 mm TL) among 6,550 total fish sampled by backpack
electrofishing in Rock Creek in 2005 and 2006. McLellan (2000)
caught 22 brown bullhead (44–260 mm TL) among 4,373 total fish
sampled by boat electrofishing and gillnetting in Rock Lake in 1999.
McLellan (2000) also conducted a year long creel survey at Rock
Lake in 1999. She estimated that 19,237 anglers fished for 70,681
hours to catch 33,938 total fish, including 44 brown bullheads.
In Adams County, brown bullheads occur throughout the Cow
Creek drainage, a tributary of the Palouse River. They are particularly abundant in a chain of shallow lakes (Cow, Finnell, Hallin, and
Sprague) that are connected to Cow Creek (Korth 1991, Jackson
1992, 1998b). Brown bullhead were present during lake rehabilitations in Cow, Finnell, and Hallin lakes in 1970, 1973, 1985, 1987,
1990, and 1998 (WDFW Region 2 lake rehabilitation files, Ephrata,
Washington). Apparently, enough brown bullhead survived each
rotenone treatment to repopulate the lakes within the space of 3-8
years. A complete kill of brown bullhead is unlikely because there
are numerous refuges associated with groundwater that percolates
through basalt aquifers in the channeled scablands that surround
Cow Creek. This water upwells in artesian springs in marshy wetlands adjacent to Cow Creek. Apparently, brown bullheads survive
either because they escape to these refuges or because they have a
high resistance to rotenone (Bradbury 1986).
Brown bullhead was a staple species harvested by anglers for
decades after being introduced into Sprague Lake in 1922 by WDFG
(Dibble and Kinney 1923). They eventually overpopulated the lake
and by the 1960s became stunted, resulting in lower harvest. This
prompted WDFW to rehabilitate Sprague Lake in 1985 (Jackson
1981, 1984). WDFW creel records in the Region 1 Office, Spokane,
Washington, indicated that during the decade of the 1950s, 251
anglers interviewed at Sprague Lake caught 1,077 brown bullhead
(4.3/angler). During the 1960s 280 anglers caught 307 brown bullhead (1.1/angler). During the 1970s, 1451 anglers caught 2,012 brown
bullhead (1.4/angler). From 1977 to 1982, 1,330 anglers caught 3,005
total fish including 2,043 brown bullhead (66%). CPUE was 1.5
brown bullhead per angler (Jackson 1984).
Anglers (n = 143) fishing at Sprague Lake were interviewed
in August and September 1985, before rotenone was applied in
October. Based on these interviews it was estimated that 1,375 anglers expended 5,224 hours to catch 5,382 total fish, including 1,410
brown bullhead (Whalen 1979; Willms et al. 1979). Brown bullhead
comprised 26.2 % of the catch. Catch rate was 1.0 brown bullhead/
angler (0.27 brown bullhead/hour).
For several years following the rehabilitation, brown bullhead
were absent or low in abundance in the creel surveys. Annual creel
surveys were conducted by EWU graduate students in 1986, 1987,
and 1998 (Whalen 1989, Willms 1989). Anglers were surveyed on
randomly selected dates (weekdays and weekends) each month.
Data collected during these surveys were expanded to provide
annual estimates of harvest. In 1986, 18,407 anglers fished 66,266
hours to harvest 57,399 total fish, including 13 brown bullhead
(Whalen 1989; Willms et al. 1989). In 1987, 45,721 anglers fished
192,028 hours to harvest 103,426 total fish, with no brown bullhead
observed in the catch (Willms 1989; Willms et al. 1989). In 1988,
57,835 anglers fished 179,288 hours to harvest 73,885 fish, including
538 brown bullhead.
In 1999, 122 anglers interviewed during a 12 month creel survey at Sprague Lake caught a combined total of 137 brown bullhead (Taylor 2000). Expansion of these data provided estimates of
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2,825 brown bullhead among 17,088 total fish harvested by 16,937
anglers who fished 80,242 hours (Taylor 2000). Brown bullhead
comprised 16.5% of the catch. CPUE was 0.2 brown bullhead/angler
(0.04/hour). These data indicated that brown bullhead abundance
had increased in Sprague Lake but the number harvested was still
below that of the pre-rehabilitation harvest.
Brown bullhead were collected during electrofishing, gillnetting, and fyke netting surveys at Sprague Lake in 1979 (Zook 1980),
1985, 1986, 1987, 1988 (Whalen 1979, Willms 1979, Willms et al.
1979), 1988 (Jackson 2000), 1991 (Scholz 1992), 1993 (Scholz 1994),
1996 (Jackson 2000), 1997 (Scholz 1998), 1999 (Taylor 2000), 2002,
2003, 2004, 2005, 2006 (WDFW-FWIN 2001, 2003, 2004, 2005,
2006, 2007; Schmuck and Peterson 2006).
• In 1979, brown bullhead comprised 2.1% of the relative abundance (n = 21 of 98 fish caught) (Zook 1980);
• In 1985, Brown bullhead comprised of 0.7% of the relative abundance (n = 1 of 143 fish caught). CPUE was 0.2
brown bullhead/hour electrofishing (Whalen 1989);
• In 1986, brown bullhead comprised 1.9% of the catch
(n = 8 of 419 fish caught). CPUE was 0.3 brown bullhead/ hour electrofishing (Whalen 1989);
• In 1987, brown bullhead comprised 11.0% of the relative abundance (n = 121 of 1,098 fish caught). CPUE
was 2.6 fish/hour electrofishing (Willms 1989);
• In 1988, brown bullhead comprised 4.5% of the relative abundance (n = 230 of 5,086 total fish sampled)
(Willms 1989);
• In 1991, brown bullhead comprised 1.1% of the relative
abundance (n = 6 of 534 total fish sampled) (Scholz
1992);
• In 1993, brown bullhead comprised 2.3% of the relative
abundance (n = 3 of 133 total fish sampled) (Scholz
1994);
• In 1996, brown bullhead comprised 7.0% of the relative abundance (n = 119 of 1,695 total fish sampled)
(Jackson 2000);
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• In 1997, brown bullhead comprised 10.1% of the relative
abundance (n = 72 of 716 fish sampled) (Scholz 1998);
• In 1998, brown bullhead comprised 1.0% of the relative abundance (n = 84 of 8,426 total fish sampled)
(Jackson 2000);
• In 1999, brown bullhead comprised 2.4% of the relative abundance (n = 133 of 5,449 total fish sampled)
during monthly surveys. CPUE was 4.2 brown bullhead/hour electrofishing (Taylor 2000;
• In 2000, brown bullhead comprised 9.4% of the relative abundance (n = 217 of 2,304 total fish sampled)
Brown bullhead accounted for 20.5% of the biomass
of all fishes inhabiting the lakes (Jackson 2000);
• In 2003, brown bullhead comprised 2.3% of the relative abundance (n = 54 of 2,313 fish sampled) during a
WDFW survey at Sprague Lake that used electrofishing,
gillnetting, and fyke netting to collect fish (Schmuck
and Peterson 2006). CPUE was 6.0 brown bullhead/
hour electrofishing (Schmuck and Peterson 2006); and
• From 2001 to 2006 WDFW conducted fall walleye
index netting (FWIN) surveys in late October to asses
the walleye population at Sprague Lake. Brown bullhead were caught as bycatch in these surveys (n = 8
of 1,986 fish sampled in 2001, 5 of 588 fish sampled
in 2002, 11 of 1,538 fish sampled in 2003, 8 of 540 fish
sampled in 2004, 5 of 1,280 fish sampled in 2005, and
3 of 1,567 fish sampled in 2006. FWIN surveys probably underestimated the relative abundance of brown
bullhead because they use passive gear (gillnets)
that require fish to be active in order to be captured.
Brown bullhead become less active when water temperatures become cold in the fall and are therefore
less likely to be caught with this type of gear.
Collectively, the Sprague Lake data confirmed that brown bullhead survived the 1985 rehabilitation and have generally increased
in abundance as indicated by the CPUE. From 1988 to 2006 their
relative abundance has fluctuated from about 0.2 to 10.1% of the
fish sampled.
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Family Ictaluridae: Bullhead Catfishes

CHANNEL CATFISH
Ictalurus punctatus (Rafinesque, 1818)
Primary Identification

Confirming Characteristics

1.

Adipose fin free from caudal fin.

1.

2.

Caudal fin distinctly forked.

Barbels on nostrils distinctly shorter (¼–½ of the size)
than those on the chin.

3.

A few irregularly shaped, scattered black spots usually
present on sides of body.

2.

Posterior edge of pectoral spine serrated.

3.

Anal fin rays 23-25 (not including 2 anterior rudimentary rays).

Figure 12.9

Channel catfish, Spokane River Arm, Lake Roosevelt, Lincoln and Stevens counties, WA.

Similar Species

Common Name(s)

1.

Black, brown, or yellow bullheads: caudal fin square or
rounded; barbels on nostrils about same size as those
on chin.

Channel catfish (AFS name), channel cat, spotted catfish. Also
known by a variety of other common names.

2.

Tadpole madtom: adipose fin adnate (connected to
caudal fin).

Systematic Notes

Etymology
Ictalurus: G. ichty = fish, alurus = cat. Fish cat or catfish.
punctatus: L. punctat = marked with prickles or spots. -us Latin
diminutive term. Small spots. Scott and Crossman (1973) reported
that spots are not always present, particularly in specimens over 185
mm. However, all the specimens I have collected in Washington,
which include individuals up to 810 mm TL had spots.

Pronunciation
Ictalurus: Ic-ta-lur-us
punctatus: punc-tat-us

Rafinesque (1818: 355) first described channel catfish from the Ohio
River as Silurus punctatus. Its taxonomy is one of the most complicated of any species in North America. Two factors contributed to
the confusing profusion of scientific names.
First, Walbaum (1792: 144) described a species of fish collected
by Pennant (1784) near Hudson’s Bay, as Gadus lacustris. This fish
was undoubtedly a burbot based on Walbaum and Pennant’s description and based on the fact that Hudson’s Bay is far outside the
native range of any catfish. Although this fish was unmistakably a
burbot, Richardson (1836: 135) synonymized this fish with his own
Silurus (Pimelodus) borealis, which from Richardson’s description
was a channel catfish (Speirs 1950: 99). Silurus was the oldest generic name used for catfishes.
Gill (1859: 416) created the Family Ictaluridae and the genus
Ictalurus to distinguish North American freshwater species from
South American and Marine catfishes. In his revision of the North
American Siluriformes, David Starr Jordan initially renamed
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Rafinesque’s fish Ichthaelurus punctatus, (Jordan 1882: 76). A year
later he modified the generic name to Ictalurus (Jordan and Gilbert
1883). Jordan and Gilbert (1883: 108), in addition to describing
Ictalurus punctatus, also accepted the validity of lacustris as a name
for channel catfish. Hence, they renamed the fish Ictalurus lacustris.
This became the standard scientific name for channel catfish from
the Great Lakes region until the early 1950s, while Ictalurus punctatus
was a name commonly employed in other regions. Speirs (1950: 99–
102) pointed out that the specific epithet lacustris was properly applied to burbot and that borealis should be applied to the channel
catfish.
The second complicating factor was that nearly every fish taxonomist in North America working between 1820 and 1880 gave channel
catfish specimens collected in different geographical regions a new
name. This led to a bewildering variety of scientific names, which is
somewhat surprising because the characteristics that distinguish this
fish are uniform over its range. Nevertheless, the species was placed in
at least a half dozen different genera under dozens of specific epithets.
Jordan (1882) in his revision of the Siluriformes began the task of sorting out this mess. Jordan (1882: 76) listed 32 synonyms for Ictalurus
punctatus. He commented, “if [my] synonymy [of the channel catfish]
is correct, we have 32 different specific and [generic] names applied to it.
It would seem as if every naturalist who had obtained a channel cat was
sure that such a catfish, so slender, so clean and so white, must surely be
unknown to science or else he would have heard of it before.”
For a time some of the older names were retained as subspecies
names but Bailey et al. (1954: 130) noted that the geographic differences within I. punctatus consisted of clinal variation in a few
characters and concluded that subspecies recognition was not justified. At the present time, the American Fisheries Society does
not recognize any subspecies of channel catfish.
A partial synonymy is given below to provide some idea about
the names used by workers in the western United States and Pacific
Northwest.

Scientific Synonyms
Silurus punctatus

Rafinesque (1818c: 355), original description.

Amiurus caudafurcatus
Günther (1864: 102).

Ameiurus lacustris (Walbaum)

Jordan and Evermann (1896–1900: 137).

Haustor lacustris (Walbaum)
Jordan et al. (1930: 152).

Ichthaelurus punctatus (Raf.)

Jordan (1877: 13); Jordan (1882: 76).

Ictalurus lacustris (Walbaum)

Jordan and Gilbert (1883: 108).

Ictalrus lacustris

Hubbs (1926: 49).

Ictalurus punctatus (Rafinesque)

Eigenmann (1895: 107); Jordan and Gilbert (1883: 108); Jordan
and Evermann (1896–1900: 134); Evermann and Goldsborough
(1907: 92); Jordan et al. (1930: 152); Schultz (1936: 150); Speirs
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(1952: 100); Trautman (1957: 415); Bailey et al. (1960: 18); LaRivers
(1962: 481); Sigler and Miller (1963: 109); Bailey et al. (1970: 25);
Scott and Crossman (1973: 605); Eddy and Underhill (1974: 299);
Pflieger (1975: 211); Moyle (1976: 244; 2003: 216); Wydoski and
Whitney (1979: 103, 2003: 158); Robins et al. (1980: 27); Lee et
al. (1980: 446); Phillips et al. (1982: 171); Simpson and Wallace
(1982: 22); Becker (1983: 712); McGinnis (1984: 174); Sigler and
Sigler (1987: 252); Robinson and Buchenan (1988: 297); Baxter
and Stone (1995: 146); Sigler and Sigler (1996: 153).

Ictalurus punctatus (Rafinesque; 1818)

Robins et al. (1991: 26); Nelsen et al. (2004: 81); Scholz and
McLellan (2009: 113, 2010: 187).

Ictalurus punctatus

Brown (1971: 137); Holton and Johnson (1996: 73); Tomelleri
and Eberle (1990: 120).

Ictalurus (Ictalurus) punctatus (Rafinesque)
Sublette et al. (1990: 241).

Pimelodus maculatus
LeSueur (1820: 62).

Pimelodus vulpes

Girard (1858: 170).

Pimelodus olivaceous
Girard (1858: 211).

Silurus (Pimelodus) borealis
Richardson (1836: 135).

Pimelodus furcifer sp nov.

Cuvier and Valenciennes (1840: 139)

Distribution and Stock Status
Native distribution of channel catfish was between the crests of
the Appalachian and Rocky mountains, from the Gulf Coast north
to southern Canada. Channel catfish were common in the upper
Missouri River, Montana.
Channel catfish were first introduced to Idaho in 1893 when the
U.S. Fish commission released 100 fish into the Boise River (Smith
1896, Simpson and Wallace 1982). In 1940, the Idaho Department
of Fish and Game (IDFG) stocked channel catfish in the Little Wood
River, near Burley, Idaho and Snake River between Glenns Ferry
and Weiser, Idaho (Simpson and Wallace 1982). Fish from these
plants have dispersed into the lower Snake River, Washington.
IDFG also stocked channel catfish into the St. Joe and St. Marie’s
Rivers at the south end of Coeur d’Alene Lake in 1989 (Fredericks et
al. 2000). Stocking continued in the St. Joe until 1991, with 22,000 total stocked (Fredericks et al. 2000). Stocking continued in St. Maries
until 1997 with 30,000 total fish stocked (Fredericks et al. 2000).
Some of these fish apparently migrated out of the lake and down the
Spokane River into Washington. Channel catfish were caught in the
Spokane River Arm of Lake Roosevelt in 1997 (McLellan et al. 1998)
and in Long Lake in 2001 (Osborne et al. 2003).
IDFG also stocked 22,524 channel catfish into Fernan Lake and
27,000 channel catfish in Hauser Lake between 1987 and 1997. Both
lakes are located in the Idaho Panhandle near Coeur d’Alene.
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Distribution of channel catfish in eastern Washington.

Distribution of channel catfish in eastern Washington is shown in
Figure 12.10 and recorded in Table 12.7. Stocking records of channel catfish by WDFW in eastern Washington lakes from 1929–2011 are listed in
the table. During the interval WDFW stocked a total of 259,219 channel
catfish into 41 water bodies in eastern Washington counties (Table 12.8).
Channel catfish (n = 50), identified as spotted catfish Ictalurus
punctatus, was first introduced into Deer Lake, Stevens County by
the United States Fish Commission in 1892 (Crawford 1892; Smith
1896). A self perpetuating population failed to become established
in Deer Lake. No channel catfish were found there during fish
surveys conducted in 1985 (Scholz et al. 1987), 2000 (Divens et al.
2002) or 2004 (McLellan et al. 2005).
Channel catfish (n = 533,140) from federal hatcheries were
stocked in Washington waters between 1966 and 1988.
• n = 400 in 1966 (Division of Fish Hatcheries 1968)
• n = 3,000 in 1967 (Division of Fish Hatcheries 1970)
• n = 2,000 in 1971 (Division of Fish Hatcheries 1972b)

• n = 6,000 in 1974 (Division of Fish Hatcheries 1975)
• n = 110,000 in 1978 (Division of Fish Hatcheries 1980b)
• n = 100,000 in 1979 (Division of Fish Hatcheries 1980c)
• n = 27,940 in 1982 (Division of Fish Hatcheries and
Fisheries Resource Management 1983)
• n = 112,997 in 1983 (Division of Fish Hatcheries and
Fisheries Resource Management 1984)
• n = 41,860 in 1985 (Jantz et al. 1985)
• n = 119,000 in 1988 (Jantz et al. 1989)
The deposition if these plants was not described but the timing
suggests most of them were probably stocked into the four newly
created Snake River Reservoirs (Ice Harbor, Lower Monumental,
Little Goose, and Lower Granite) and possibly McNary and John
Day reservoirs on the Columbia River.
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Table 12.7

Channel catfish distribution in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. AC refers to Albertson College, Norma J. Smith Museum of
Natural History, Richard L. Wallace Fish Collection. UW refers to the University of Washington fish collection. (Page 1 of 3.)

County

Location

Reference

Adams

Cow Lake

WDFW Region 2 lake rehabilitation data files; Jackson 1998b; J. Korth, WDFW
Region 2, Ephrata, WA pers. comm.; Hisata (1999)

Adams

Finnell Lake

J. Korth (WDFW Region 2 Ephrata, WA pers. comm.)

Adams

Hallin Lake

J. Korth (WDFW Region 2, Ephrata, WA pers. comm.)

Adams

Sprague Lake

WDFW Region 2 fish planting record files; Whalen et al. (1989); Willms (1989);
Willms et al. (1989); Jackson (2000); Taylor (2000); WDFW-FWIN (2002, 2003, 2004,
2005, 2006, 2007); Schmuck & Peterson (2006); Scholz (2006, 2007)

Asotin

Grande Ronde River

WDFW (1998)

Asotin

Snake River

WDFW (1998)

Asotin

Snake River (Lower Granite Reservoir)

Duff et al. (1981); Bennett et al. (1983); Bennett & Shrier (1986, 1987); Bennett et al.
(1988a, 1988b, 1991, 1993, 1994, 1995, 1987); Schuck (1992); Dresser (1996); Muir
(1996); Chipps et al. (1997); Bennett & Seybold (2004, 2005)

Benton

Columbia Park Lagoon

Hisata (1999); Cummins et al. (2001)

Benton

Columbia River @ RKM 557-566

Gray & Dauble (1977)

Benton

Columbia River @ RKM 608-613

Gray & Dauble (1977)

Benton

Columbia River (John Day Reservoir)

WDFW (1998); Poe et al. (1991, 1994); Vigg et al. (1991); Barfoot et al. (2002)

Benton

Columbia River @ McNary Dam

UW14615 (Dr. Fields, 1959); Duff et al. (1991); WDFW (1998)

Benton

Mound Pond

WDFW (1998)

Benton

Palmer Pond

WDFW (1998)

Benton

Switch Pond

WDFW (1998)

Benton

Yakima River (mouth to Prosser Dam)

Pearsons et al. (1998, 2001a, 2001b)

Benton

Yakima River @ Prosser Dam

Karp et al. (2002)

Chelan

Columbia River (Rock Island Reservoir)

WDFW (1998)

Chelan

Columbia River (Rocky Reach Reservoir)

WDFW (1998)

Chelan

Columbia River (Wanapum Reservoir)

WDFW (1998)

Chelan

Columbia River (Wells Reservoir)

WDFW (1998)

Chelan

Roses Lake

Hisata (1999); Korth & Bartlett (2001); Peterson & Schmuck (2006)

Columbia

Snake River (Little Goose Reservoir)

Duff et al. (1981); Bennett et al. (1983); Schuck (1992); Bennett & Seybold (2004, 2005)

Columbia

Snake River (Lower Monumental Reservoir)

Duff et al. (1981); Bennett et al. (1983)

Columbia

Tucannon River @ Starbuck, WA

D.W. Kelly Associates (1982)

Douglas

Columbia River (Rock Island Reservoir)

WDFW (1998)

Douglas

Columbia River (Rocky Reach Reservoir)

WDFW (1998)

Douglas

Columbia River (Wanapum Reservoir)

WDFW (1998)

Douglas

Columbia River (Wells Reservoir)

WDFW (1998)

Douglas

Rock Island Ponds

Korth & Bartlett (2001); Osborne & Petersen (2004)

Douglas

Washburn Island Ponds

Korth & Bartlett (2001)

Table 12.7 continued on next page
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Table 12.7 continued

Channel catfish distribution in eastern Washington (Page 2 of 3.)

County

Location

Reference

Ferry

Columbia River (Lake Roosevelt)

McLellan et al. (1988)

Franklin

Columbia River (Hanford Reach)

Gray and Dauble (1977)

Franklin

Columbia River (McNary Reservoir)

WDFW (1998)

Franklin

Kahlotus Lake

Cummins et al. (2001)

Franklin

Scooteney Reservoir

Cummins et al. (2001); WDFW-FWIN (2003, 2004, 2005, 2006, 2007)

Franklin

Snake River

Dawley (1996)

Franklin

Snake River (Ice Harbor Dam)

Gessel (1996)

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Garfield

Snake River (Lower Granite Reservoir)

See Asotin County

Grant

Alkali Lake

Osborne et al. (2001); 8,070 fingerlings planted in 1997 & 1998

Grant

Banks Lake

Korth & Bartlett (2001); Polacek et al. (2003); Woller et al. (2003)

Grant

Clementine Lake

Bonar et al. (1995); Foster et al. (1997) “stocked but did not survive.”

Grant

Columbia River (Hanford Reach)

Gray & Dauble (1977)

Grant

Columbia River (Priest Rapids Reservoir)

WDFW (1998); Pfeiffer et al. (2001)

Grant

Columbia River (Wanapum Reservoir)

WDFW (1998)

Grant

Ephrata Park Pond

Korth & Bartlett (2001)

Grant

Frenchman’s Wasteway

Hisata (1999)

Grant

Goose Lake (Lower)

Peterson et al. (2001); 4,510 fingerlings planted in 1997 & 1998

Grant

Morgan Slough

WDFW Region 2 file data

Grant

Moses Lake

Burgess & DeLacy (2000); Schmuck WDFW, Ephrata, WA (pers. comm., 2005)

Grant

Potholes Reservoir

Hisata (1999); Korth & Bartlett (2001); WDFW-FWIN (2003, 2004, 2005, 2006, 2007);
Osborne et al. (2004c); Peterson (2006)

Grant

Shorty Lake

Bonar et al. (1995); Foster et al. (1997)

Grant

Stan Coffin

Hisata (1999); Korth & Bartlett (2001); Schmuck & Peterson (2006)

Grant

Winchester Wasteway

Hisata (1999)

Kittitas

Columbia River (Priest Rapids Reservoir)

WDFW (1998)

Kittitas

Columbia River (Wanapum Reservoir)

WDFW (1998)

Kittitas

McCabe Pond

Divens & Phillips (2000)

Kittitas

Michael Pond

Anderson (2004)

Klickitat

Columbia River (Bonneville Reservoir)

WDFW (1998)

Klickitat

Columbia River @ Dalles Dam

WDFW (1998); Johnsen (1999)

Klickitat

Columbia River (John Day Reservoir)

See Benton County

Lincoln

Spokane River (Spokane Arm, Lake Roosevelt)

McLellan et al. (1998)

Table 12.7 continued on next page
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Table 12.7 concluded

Channel catfish distribution in eastern Washington (Page 3 of 3.)

County

Location

Reference

Lincoln

Sprague Lake

See Adams County

Okanogan

Whitestone Lake

Hisata (1999); Korth & Bartlett (2001); Osborne & Peterson (2001); Baker (2003d, 2004)

Pend Oreille

No records found

Skamania

Columbia River (below Bonneville Dam)

WDFW (1998)

Skamania

Columbia River (Bonneville Reservoir)

WDFW (1998)

Spokane

Bear Lake

Osborne & Divens (2005); C. Donley (WDFW, Spokane, WA pers. comm.)

Spokane

Coeur d’Alene Lake, ID

IDFG, Boise, Idaho, fish plant data base; Coeur d’Alene Tribe 1994, 1997, 1998 (cited
in Scott 2003)

Spokane

Spokane River (below Upriver Dam)

WDFW Region 1 file data

Spokane

Spokane River (Long Lake Reservoir)

Osborne et al. (2003)

Stevens

Columbia River (Lake Roosevelt)

See Ferry County

Stevens

Deer Lake

Crawford (1892); Smith (1896); Stocked by USFC but did not become established

Stevens

Spokane River (Spokane Arm, Lake Roosevelt)

See Lincoln County

Walla Walla

Columbia River (McNary Reservoir)

WDFW (1998)

Walla Walla

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983); WDFW (1998); See Franklin County

Walla Walla

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983); See Columbia County

Walla Walla

Lower Walla Walla River

Pearmann (1997); Medel et al. (1999)

Walla Walla

Touchet River

Duff et al. (1981); not observed in any recent survey by Mendel (WDFW, Dayton, WA)

Walla Walla

Walla Walla River

Duff et al. (1981); Mendel et al. (1999); UW 020558 (Brown, date unknown)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Whitman

Snake River (Lower Monumental Reservoir)

See Columbia County

Yakima

Giffin Lake

Moose et al. (1994)

Yakima

I-82 Pond 4

Bonar et al. (1985); Hisata (1999); Divens et al. (2004)

Yakima

I-82 Pond 5

Bonar et al. (1985); Hisata (1999); Divens et al. (2004)

Yakima

I-82 Pond 6

Bonar et al. (1985); Divens et al. (2004)

Yakima

I-82 Pond 7

Bonar et al. (1985); Divens et al. (2004)

Yakima

Rotary Lake

Cummins et al. (2001)

Yakima

Wenas Lake

Cummins et al. (2001)

Yakima

Yakima River

Pearsons et al. (1998)
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Channel catfish appear to have established naturally reproducing populations in Ice Harbor (Franklin and Walla Walla counties), Lower Monumental (Columbia, Franklin, Walla Walla,
and Whitman counties), Little Goose (Columbia, Garfield, and
Whitman counties), and Lower Granite (Asotin, Garfield, and
Whitman counties) reservoirs.
In 1979–1980, channel catfish caught during electrofishing, gill
netting, and beach seining surveys conducted by the University of
Idaho, comprised 5.6% (n = 218 of 3,816 total fish captured in Ice
Harbor Reservoir), 2.5% (n = 118 of 4,702 total fish collected in
Lower Monumental Reservoir), 2.8% (n = 1,152 of 40,598 total fish
collected in Little Goose Reservoir), and 0.2% (n = 7 of 3,090 total fish collected in Lower Granite Reservoir) (Bennett et al. 1983).
Anglers in Little Goose Reservoir harvested 4,331 channel catfish
among 23,961 total fish with 45,752 angler hours of effort in 1979,
and 3,273 channel catfish among 40,915 total fish with 79,605 angler
hours of effort in 1980 (Bennett et al. 1983). Relative abundance of
channel catfish harvested was 18% in 1979 and 8% in 1980. CPUE
for channel catfish was 0.1 fish/angler hour in 1979 and 0.04 fish/
angler hour in 1980 (Bennett et al. 1983).
In 1980, WDFW interviewed 103 anglers fishing in Lower
Monumental and Little Goose reservoirs who had caught six channel catfish among 101 total fish (Duff et al. 1981). Thus, channel
catfish were relatively more abundant ( about 6%) in angler creels
than they were in these reservoirs (about 2.7%).
From 1985-1996, channel catfish comprised 0.6% of the relative
abundance, n = 834 of 148,548 total fish captured during University
of Idaho surveys in Lower Granite Reservoir (Bennett and Shrier
1986, 1987; Bennett et al. 1988, 1991, 1993, 1994, 1995, 1997). In
2002 and 2003, five channel catfish (relative abundance 0.01%)
were among 35,664 total fish captured in Lower Granite Reservoir
(Bennett and Seybold 2004, 2005). In 2002 and 2003, 123 channel catfish (0.6%) were among 19,953 fish captured in Little Goose
Reservoir (Bennett and Seybold 2004, 2005). Relative abundance
data was suggestive of a decline in channel catfish abundance in the
lower Snake River since 1994. However, CPUE data were not available to confirm this inference.
Channel catfish occurred in the Columbia River mainstem
from above the head of the estuary upstream to Priest Rapids Dam
(RKM 75–635). None were found below the influence of the tide
(Roegner 2006). Of the Columbia mainstem reservoirs, McNary
and John Day reservoirs had the highest densities and all other
reservoirs had extremely low densities. Far greater densities were
found in the Snake River (Zimmerman and Parker 1995).
Differences in channel catfish density in the Columbia River
and Snake River are probably related to the temperature. Channel
catfish prefer warm water (24–30°C) and their optimal temperature for growth is 27–28°C (Scott and Crossman 1973). Spawning
usually occurs at 23.9°C. Although neither the Snake nor Columbia
river has summer temperatures that are in the optimal range for
channel catfish, the Snake River has summer temperatures (2024°C) that are about 3–4°C warmer than the Columbia River
(16–20°C).
Channel catfish were not observed in the Yakima River during
baseline surveys conducted in 1957 and 1958 (Patten et al. 1970).
However, channel catfish were observed in surveys conducted by
WDFW from 1997–2002 (Pearsons et al. 1998, 1999, 2000, 2001a,
2001b, 2002, 2003a) and the U.S. Bureau of Reclamation in 1997–
1999 (Karp et al. 2001). Pearsons et al. (1998) estimated the popu-

lation using a mark/recapture estimator, of 224,000 or 14,203 per
linear km in a 15.2 km stretch of the Yakima River.
From 1929-2011, WDFW stocked 259,219 channel catfish into water bodies in eastern Washington (Table 12.8). There is no evidence
that channel catfish have successfully reproduced in any of these
lakes. Data available about current abundance or harvest include:

A. T. Scholz

1.

Cow Lake, Adams County: Cow Lake was planted
with 17,350 channel catfish in 1996-1997 but they had
already migrated downstream from Sprague Lake
into Cow, Finnell and Hallin lakes by then. None
were collected during a WDFW survey made in Cow
Lake in 1998 (Jackson 1998b).

2.

Sprague Lake, Adams and Lincoln counties: A total
of 48,298 channel catfish have been planted since
1986. Willms et al. (1989) estimated that 55,625
anglers harvested 197 channel catfish in 1988. Taylor
(2000) estimated that 16,937 anglers harvested 154
channel catfish in 1999.
• Willms et al. (1989) captured 2 channel catfish
among 5,086 total fish by gill netting and electrofishing in 1988.
• Jackson et al. (2000) captured 21 channel catfish
among 8,426 total fish by gill netting, fyke netting
and electrofishing in 1998.
• Taylor (2000) caught nine channel catfish among
5,449 total fish collected by electrofishing, gill
netting, and beach seining in 1999.
• Schmuck and Peterson (2006) captured 12,
365–715 TL, channel catfish among 2,313 total fish
during electrofishing, gill netting, and fyke netting surveys in 2003.
• Scholz (2006) caught one channel catfish, 784
mm TL, among 98 total fish in 2005.
• Scholz (2007) captured one channel catfish, 810
mm TL, among 214 total fish in 2007.

3.

Roses Lake, Chelan County was stocked with channel
catfish by WDFW in 1997 (n = 2,500), 1999 (n = 3,500)
and 2011 (n = 2,000). In 2004, 49 channel catfish
(4.7%) were among 1,052 fish surveyed in electrofishing, gillnetting and fyke net surveys (Peterson and
Schmuck 2006).

4.

Bigbow Pond near Rock Island Dam, Douglas
County was stocked with channel catfish by WDFW
(n = 2,150 in 1999 and 2000). Only 2 (0.77%) were
captured among 260 fish during gill netting, electrofishing, and fyke netting surveys conducted in 2000
(Osborne and Peterson 2004).

5.

A total of 19,032 channel catfish were stocked in
Scooteney Reservoir, Franklin County, in 1997, 1998,
1999, 2000 and 2011. Thirteen channel catfish were
among 5,789 total fish captured there in annual FWIN
surveys by WDFW annually from 2002-2006.
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Table 12.8

WDFW stocking records of channel catfish in eastern Washington (1929-2011). Records are arranged alphabetically by
county and locations within county. Records from WDFW, Olympia, Washington (Bruce Bolding, Warmwater Fish Program
Manager, pers. comm.). (Page 1 of 2.)

County

Location

Year Stocked

Total # Stocked

Adams

Cow Lake

1996, 1997

17,350

Adams

Sprague Lake

1986, 1988, 1991, 1997, 1998, 1999, 2001, 2005, 2011

48,298

Asotin

No records

Benton

Columbia Park Pond

1998, 1999, 2000, 2002, 2003, 2004, 2011

19,500

Chelan

Roses Lake

1997, 1999, 2005, 2011

8,703

Columbia

No records

Douglas

Big Bow Pond

1999, 2000

2,150

Douglas

Hammond Pond

1999, 2000

2,215

Douglas

Hideaway Pond

2005

200

Ferry

No records

Franklin

Kahlotus Lake

2001

752

Franklin

Powerline Lake

2011

1,000

Franklin

Scooteney Reservoir

1997, 1998, 1999, 2000, 2011

19,032

Garfield

No Records

Grant

Alkali Lake

1997, 1998

4,510

Grant

Banks Lake

1988, 1999

24,891

Grant

Clementine Lake

1993

Grant

Ephrata Lake

1999, 2001

Grant

Frenchman Hills Lake

1997

4,307

Grant

Goose Lake (Lower)

1997, 1998

4,510

Grant

Oasis Park Pond

2004

Grant

Ping Pond

2011

Grant

Potholes Reservoir

1997, 2001, 2011

25,266

Grant

Sage Lake (East)

1987

1,935

Grant

Shorty Lake

1993

80

Grant

Stan Coffin Lake

1987, 1998, 1999, 2000, 2005, 2011

3,588

Grant

Winchester Wasteway

1997, 1998

8,674

Kittitas

McCabe Pond

1983, 1984, 1993, 1996, 1998, 2000, 2002, 2003, 2005, 2011

2,673

Klickitat

No records

92
284

21
100

Table 12.9 continued on next page
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Table 12.8 concluded

WDFW stocking records of channel catfish in eastern Washington (1929-2011). (Page 2 of 2.)

County

Location

Year Stocked

Lincoln

Sprague Lake

See Adams County.

Okanogan

Duley Lake (CCT 2005a)

1990

Okanogan

Washburn Lake

1999, 2000, 2001, 2003, 2004, 2005

4,964

Okanogan

Whitestone Lake

1999, 2000, 2001, 2004, 2005, 2011

17,609

Pend Oreille

No records

Spokane

Bear Lake

2003, 2011

2,200

Spokane

Liberty Lake

2011

4,000

Stevens

No records

Walla Walla

No records

Whitman

No records

Yakima

Giffin Lake

1994

3,104

Yakima

Granger Lake

1994, 1996

275

Yakima

I-82 Pond 1

2011

200

Yakima

I-82 Pond 2

2011

400

Yakima

I-82 Pond 3

1994, 1996, 1998, 2001, 2003, 2005, 2011

3,034

Yakima

I-82 Pond 4

1994, 1996, 1998, 2000, 2002, 2003, 2005, 2011

4,686

Yakima

I-82 Pond 5

1993, 1996, 1998, 2000, 2002, 2003, 2005

3,748

Yakima

I-82 Pond 6

1993, 1994, 1996, 1998, 2000, 2002, 2003,2005, 2011

7,512

Yakima

I-82 Pond 7

1994, 1996, 1998, 2001

Yakima

Rotary Lake

1994, 1996, 1998, 2003, 2005, 2011

3,191

Yakima

Sarge Hubbard Pond

1994, 1996, 1998, 2003, 2005, 2011

571

Yakima

Wenas Lake

1994, 1996, 1998, 2001, 2003

Total

41 Water Bodies

6.

Kahlotus Lake, Franklin County. Although not in
the fish stocking database, Cummings et al. (WDFW,
pers. comm.) stocked Kahlotus Lake with 752 6-8
inch channel catfish in 1998. Kahlotus lake dried up
shortly after this stocking event.

7.

Alkali Lake, Grant County: 456 channel catfish
were stocked in 1997 and 1998. Ten, 134-355 mm TL,
were captured in electrofishing, gillnetting and fyke
netting surveys conducted by the WDFW in 1999
(Osborne et al. 2001).

8.

Total # Stocked

300

738

7,433

259,219

gillnet or fyke net surveys conducted by WDFW in
2002 and 2003 (Polack et al. 2003; Woller et al. 2003).
Also none were collected among 12,000 total fish
captured during fall walleye index netting surveys
conducted by WDFW in Banks Lake from 2002–2010
(WDFW–FWIN 2003, 2004, 2005,2006, 2007, 2008,
2009, 2010, 2011).
9.

Banks Lake, Grant County: A total 24,891 channel
catfish stocked by WDFW in 1998 and 1999. None
were subsequently captured during electrofishing,
A. T. Scholz

Lower Goose Lake, Grant County: 4,510 channel
catfish were stocked in 1997 and 1998. Four channel
catfish, 194-515 mm TL, were collected among 899
total fish captured in electrofishing, gillnet and fyke
net surveys conducted in 1999 (Peterson et al. 1999).
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10. Potholes Reservoir, Grant County: A total of 21,266
channel catfish were stocked by WDFW in 1997 and
2001. Four channel catfish were captured among 5,474
total fish in electrofishing, fyke net, and gill net surveys in 1999 (Osborne et al. 2004d). A total of 14 channel catfish were among 3,248 fish captured from 2002
to 2006 (WDFW FWIN 2003-2007). In a creel survey
conducted from April 2001–March 2002, Peterson
(2000) estimated the 94,222 anglers harvested 431,786
fish, including 174 channel catfish, 390-456 mm TL.
11.

Stan Coffin Lake, Grant County: A total of 3,558
channel catfish were stocked in Stan Coffin Lake in
1997, 1998, 1999, 2000, 2005 and 2011. Fifteen, 423-535
mm TL, were captured during electrofishing, gillnet
and fyke net surveys in 2004 (Schmuck and Peterson
2006).

12. MaCabe Pond, Kittitas County: A total of 2,673
channel catfish were stocked in 1983, 1984, 1993, 1996,
1998, 2000, 2002, 2003, 2005 and 2011. One, 190 mm
TL, was recovered among 469 fish during electrofishing, gill netting, and fyke netting surveys conducted
in 1999 (Divens and Phillips 2000a).
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13. Whitestone Lake, Okanogan County: A total of
17,609 channel catfish were stocked in 1999, 2000,
2001, 2004, 2005, and 2011 (Jackson 1998). Osborne
and Peterson (2001) captured 11 channel catfish,
211-454 mm TL, among 5,096 total fish in 2000. Two
anglers fished ten hours and caught 10 channel catfish > 406 mm TL (Baker 2003a). One angler fished
5 hours and caught 2 channel catfish > 406 mm TL
(Baker 2004).
14. Bear Lake, Spokane County received a plant of 1,200
channel catfish in 2003. Two channel catfish, 263-392
mm TL, were among 230 fish captured during electrofishing, gill netting, and fyke netting operations in
2004 (Osborne and Divens 2005).
15. Walla Walla River, Walla Walla County: Channel
catfish were collected in the Walla Walla River and its
principle tributaries, e.g. Touchet River, Little Walla
Walla River (Duff et al. 1981, Mendel et al. 1999). Duff
et al. (1981) interviewed 154 anglers with 49 fish, 92%
channel catfish weighing 2-16 lbs.
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TADPOLE MADTOM
Noturus gyrinus (Mitchill, 1817)
Primary Identification

Confirming characteristics

1.

Adipose is thin, long and adnate fused to (continuous
with) the caudal fin.

1.

Barbels on nostrils about the same size as those on the
chin.

2.

Caudal fin rounded

2.

3.

Be careful handling this fish. Its pectoral and dorsal
spines secrete poison and can inflict painful injury.

Pectoral spine not serrated or barbed but sculpted or
scalloped. Posterior surface is grooved to accommodate
poison released from poison gland at base of spine.

3.

14-16 anal fin rays.

adnate adipose fin

Figure 12.11

Tadpole madtom.

Similar Species
1.

Black, brown, and yellow bullhead, and channel catfish:
All of these species have thick adipose fins that are
distinct from the caudal fin.

Etymology
Noturus: Tail over back- refers to adipose fin joined to caudal fin
gyrinus: tadpole

Pronunciation
Noturus: Nō-tŭr-ŭs
gyrinus: gy-rĭn-ŭs

Common Name(s)
Tadpole madtom (AFS name), tadpole catfish, tadpole stone cat.

Noturus to separate species with adnate adipose fins from those with
free adipose fins and described the tadpole madtom as Noturus gyrinus. Blecker (1858) thought that Mitchill’s Silurus gyrinus lacked an
adipose fin and proposed a new generic name Schilbeodes to separate
it. After being informed that it had an adipose fin, Blecker (1862)
placed Schilbeodes in synonymy with Noturus. Jordan (1877: 96) synonymized Schilbeodes gyrinus and Silurus gyrinus with Noturus gyrinus, but Jordan reversed himself and began to call the tadpole madtom
Schilbeodes gyrinus, (Jordan and Gilbert 1882: 98). It was known by this
name from about 1882 to 1953. Taylor (1955), again placed Schilbeodes
in synonymy with Noturus and restored the name Noturus gyrinus.
This name was accepted by the American Fisheries Society and the
tadpole madtom has been referred to by this name since about 1955.
For a time, when the species was called Schilbeodes gyrinus,
several authors listed the specific epithet as S. mollis but this name
was later placed in synonymy with Noturus gyrinus (see Hubbs and
Raney 1944 and Taylor 1969 for details).

Scientific Synonyms
Silurus gyrinus

Mitchill (1818: 322).

Systematic Notes
First described from the Wallkill River, New York as Silurus gyrinus (Mitchill 1817: 289). Rafinesque (1819: 322) proposed the genus

Noturus gyrinus

A. T. Scholz

Rafinesque (1819: 421).
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Noturus gyrinus (Mitchill)

Jordan (1877: 96); Taylor (1954: 44); Bailey et al. (1960: 18);
Bailey et al.(1970: 25); Wydoski and Whitney (1979: 102); Lee
et al. (1980: 459); Robins et al. (1980: 28); Simpson and Wallace
(1982: 23); Wydoski and Whitney (2003: 160).

Noturus gyrinus (Mitchill 1817)

Robins et al. (1991: 26); Nelson et al. (2004: 82); Scholz and
McLellan 2009: 115, 2010: 191).

Schilbeodes gyrinus (Mitchill)

Blecker (1858: 258); Jordan and Gilbert (1883: 98); Evermann
and Cox (1896: 388); Jordan and Evermann (1896–1900: 146);
Hubbs (1926: 51); Jordan et al. (1930: 155).

Schilbeodes mollis (Hermann)

Dymond (1947: 23); Bond and Bisbee (1955: 56).

Distribution and Stock Status
The original distribution of tadpole madtom was restricted to
eastern and central North America. Their native boundaries
extended from the Gulf Coast north to southern Canada and
from the Atlantic Coast west to the prairies of Texas, Oklahoma,
Kansas, Iowa, Minnesota, eastern Nebraska, the Dakotas, southern Manitoba, and the southeast corner of Saskatchewan. The
Appalachian Mountains formed “islands” from which they were
excluded within their native range.
They were not listed as occurring in Washington by either
Schultz (1936) or Schultz and DeLacy (1935,1936). There is no re-
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cord of their introduction into the Pacific Northwest. They probably arrived in a shipment of bullheads or catfish that were introduced in Idaho’s Snake River prior to 1942, the year they were first
collected in Idaho. Three specimens were collected from the Snake
River at Homedale, Idaho on Nov. 13, 1942 and put in the University
of Michigan’s Museum of Zoology (Catalog No. UMMZ 136204:
listed as Schilbeodes mollis Bond and Bisbee 1955:56). Simpson and
Wallace (1982) noted that tadpole madtom were common in the
Boise River and Snake River near Weiser, Idaho.
By 1972, they had extended their range down the Snake River
into the Columbia River. In that year, two specimens were collected
near the mouth of the Walla Walla River (Wydoski and Whitney
1979). Tadpole madtom were collected in the lower Walla Walla
River in 1998 (Mendel et al. 1999), and 2004 (Mendel et al. 2004),
and in Pine Creek, a tributary of the Walla Walla River in 2000
(Mendel et al. 2001, 2002) and 2001 (Mendel et al. 2002).
Bennett et al. (1983) collected tadpole madtom in the reservoirs
behind Little Goose, Lower Monumental and Ice Harbor Dams on
the Snake River. One was among 3,890 total fish from Ice Harbor
Reservoir, 1 was among 4,702 total fish in Lower Monumental
Reservoir, 72 were among a total of 40,598 in Little Goose
Reservoir, and none were among 3,090 total fish captured in Lower
Granite Reservoir. Subsequently, 6 tadpole madtom were among
148,548 fish collected in Lower Granite Reservoir from 1985-1995
(Bennett and Shrier 1986, 1987; Bennett et al. 1978, 1991, 1993, 1994,
1995, 1996, 1997). In 2002 and 2003 none were captured among
35,664 fish examined in Lower Granite Reservoir and none were
among 19,933 fish examined in Little Goose Reservoir (Bennett
and Seybold 2004, 2005).
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Figure 12.12

Distribution of tadpole madtom in eastern Washington.

Table 12.10

Tadpole madtom distribution in eastern Washington. Records are listed in alphabetical order by county and location.
Duplicated records for a given location are arranged by date. AC refers to Albertson College, Norma J. Smith Museum of
Natural History, Richard L. Wallace Fish Collection. UW refers to the University of Washington fish collection. (Page 1 of 2.)

County

Location

Adams

No records found

Asotin

Snake River (Lower Granite Reservoir)

Benton

No records found

Chelan

No records found

Columbia

Snake River (Little Goose Reservoir)

Reference

Bennett et al. (1983, 1993); Bennett & Shrier (1987)

Bennett et al. (1983)

Table 12.10 continued on next page
A. T. Scholz
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Table 12.10 concluded

Tadpole madtom distribution in eastern Washington. (Page 2 of 2.)

County

Location

Reference

Columbia

Snake River (Lower Monumental Reservoir)

Bennett et al. (1983)

Douglas

No records found

Ferry

No records found

Franklin

Snake River (Ice Harbor Reservoir)

Bennett et al. (1983)

Franklin

Snake River (Lower Monumental Reservoir)

See Columbia County

Garfield

Snake River (Little Goose Reservoir)

See Columbia County

Grant

No records found

Kittitas

No records found

Klickitat

No records found

Lincoln

No records found

Okanogan

No records found

Pend Oreille

No records found

Skamania

No records found

Spokane

No records found

Stevens

No records found

Walla Walla

Pine Creek

Mendel et al. (2001, 2002)

Walla Walla

Snake River (Ice Harbor Reservoir)

See Franklin County

Walla Walla

Snake River (Lower Monumental Reservoir)

See Columbia County

Walla Walla

Walla Walla River

Mendel et al. (1999, 2005)

Whitman

Snake River (Little Goose Reservoir)

See Columbia County

Whitman

Snake River (Lower Granite Reservoir)

See Asotin County

Snake River (Lower Monumental Reservoir)

See Columbia County

Yakima
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No records found
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CHAPTER 13
Family Esocidae: Pikes

BIOGEOGRAPHY, SYSTEMATICS,
AND EVOLUTION
Pike are found in freshwaters of the Northern Hemisphere. The
family is composed of one genus, Esox, and five species. One
species, the northern pike (Esox lucius), has a circumpolar distribution. Another, the Amur pike, Esox reicherti, is endemic to
Siberia and three are endemic to eastern North America. The
North American species include the muskellunge, Esox masquinongy, and two species of pickerel. Muskellunge ranged from the
Great Lakes and Ohio River Valley north and west to Lake-of-theWoods and Rainy Lake in western Ontario. Chain pickerel, Esox
niger, were distributed along the East Coast. Redfin pickerel, Esox
americanus, were distributed along the eastern and western slopes
of the Appalachian Mountains westward to the Mississippi Valley,
from the Gulf of Mexico to the Great Lakes. For many years those
east of the Appalachian mountains were designated Esox americanus americanus and called redfin pickerel( Crossman 1978). Those
west of the Appalachian Divide were designated Esox americanus
vermiculatus and called grass pickerel. In 2004, the American
Fisheries Society Committee for Names of Fishes decided to do
away with subspecies names (Nelson et al. 2004). Both varieties
are currently listed as Esox americanus and called redfin pickerel.
Northern pike, redfin pickerel (of the grass pickerel variety), and
a hybrid between northern pike and muskellunge (tiger muskellunge) have been introduced in eastern Washington. Each of these
species has a limited distribution within the state.
Fossil records indicate that esocids were more widely distributed across North America before the Ice ages. An esocid fossil, dubbed †Esox tiemani Wilson 1980, has been found in the
Paleocene (55–62 MYBP) Paskapoo Formation in southwestern
Alberta (Wilson 1980, 1984). The †E. tiemani fossils were from
an intermediate sized esocid, similar in size to a small northern
882

pike. Esocid fossils that resembled muskellunge were discovered in
the Pliocene (1.8–5 MYBP) Ringold Formation, Franklin County,
Washington (Smith et al. 2000) and the Miocene (10–15 MYBP)
Deer Butte formation along the Idaho / Oregon border (Cavender
et al. 1970). Those from the Ringold Formation were named †Esox
columbianus Smith et al. 2000, the Columbia muskellunge. †E. columbianus fossils were abundant in the White Bluffs area along the
Hanford Reach of the Columbia River. They were also present at
the Taunton fossil locality, which is located on the north side of
the Saddle Mountains in the Quincy Basin along Crab Creek. †E.
columbianus attained lengths of 1,100–1,350 mm (Smith et al. 2000).
An esocid fossil that resembled a pickerel was discovered
in the Eocene (35–57 MYBP) Green River Formation at Fossil
Butte, Wyoming (Grande 1999). Late Cretaceous (65–85 MYBP)
esocid ancestors (†Oldmanesox canadensis Wilson et al. 1992 and
†Estesesox foxi Wilson et al. 1992) were recovered from the Milk
River Formation and other formations in Alberta and Montana
(Wilson et al. 1992). Thus, it is clear that prior to the Ice Ages, esocids were widely distributed on both Atlantic and Pacific slopes of
the Rocky Mountains and had been for some time. It is thought
that populations of these fish living west of the Continental
Divide were extirpated by advancing glaciers during the Ice Ages.
Muskellunge and pickerel apparently survived the Ice Ages only
in the Mississippi Valley refugia, then moved northward as the
ice caps retreated to colonize Glacial Lake Agassiz, which had inundated the Great Lakes, portions of the upper Mississippi and
Ohio River Valleys, and parts of southern Canada to the north
and west of the Great Lakes. This accounts for their present distribution. Northern pike apparently survived the Ice Ages in both
the Mississippi and Bering refugia, which accounts for their wider
distribution (McPhail and Lindsey 1971).
Northern pike and muskellunge are important sport fishes
because they can attain great size and have an aggressive initial
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strike. The North American angler records are 1,333 mm (52.5 in) in
total length and 20.8 kg (47.8 lbs) for northern pike, and 1,638 mm
(64.5 in) and 31.5 kg (69.3 lbs) for muskellunge. Northern pike
and muskellunge can hybridize in nature to produce tiger muskellunge, a fish which is shorter and stouter than the muskellunge
parent. Male offspring resulting from this cross are always sterile
but the females are often fertile and can back cross with either parent (Crossman and Buss 1965; Becker 1983). Because the hybrid is
functionally sterile (since males can’t reproduce), fish managers,
including those in eastern Washington and the Idaho Panhandle,
have used tiger muskellunge as a biological control agent in waters
that are infested with stunted populations of panfish or undesirable
rough fishes. The planted tiger muskellunge reduce the target fish
populations and grow to a size that produces a trophy fish.
Pike are unique from other families found in eastern Washington
because they have torpedo-like bodies with slight lateral compression. This shape is associated with fish that have maximum acceleration and burst speed. The dorsal and anal fins are positioned far
back on the body near the caudal peduncle; they are about equal in
size and situated opposite one another like stabilizers of a torpedo.
Their snout is diagnostic, being long and flat, resembling a duck’s
bill. No other family of fishes in eastern Washington has a snout
shaped remotely like this. Needle sharp teeth are present on the
jaws, roof of mouth (on vomer and palatine bones) and tongue.
Other characters are typical of primitive (ancestral) fishes. All
fins are soft rayed. Pectoral and pelvic fins are inserted on the ventral
belly and separated by a wide distance. Pelvic fins are in an abdominal position. The caudal fin is distinctly forked. The swim bladder is
physostomous.
The Family Esocidae is closely related to the Family Umbridae
which includes the central mudminnow, Umbra limi (Kirtland,
1841), found throughout the northern Midwestern States and
southern Canada, the Olympic mudminnow, Novumbra hubbsi
(Schultz, 1939), endemic to the Olympic Peninsula of Washington
State, and the Alaskan blackfish, Dallia pectoralis Bean, 1880, native to the freshwaters of Alaska and Siberia surrounding the Bering
Sea. Lopez et al. (2000) have shown that the mitochondrial DNA
nucleotide base sequence that codes for ribosomal proteins and certain proteins in the electron transport chain are remarkably similar
among the Esocidae and Umbridae. Members of the Umbridae have
the same body plan as members of the Esocidae, torpedo shaped,
slightly laterally compressed, with the dorsal and anal fins arising
just in front of the caudal peduncle, and numerous teeth on the jaws,
floor and roof of mouth. However, they have rounded snouts instead of duck-billed snouts and their caudal fins are rounded, not
forked. Mudminnows and blackfish are small fish, rarely exceeding
120 mm in total length (maximum size is about 205 mm) and live in
weed-choked acid bog lakes. They are tolerant of warm water, low
dissolved oxygen and low pH (i.e., acidic waters).
The Umbridae have vascularized physostomous swim bladders and are capable of breathing atmospheric oxygen when dissolved oxygen in water becomes low. Esocids can also tolerate
low dissolved oxygen but it is unknown if they can breath air.
Mudminnows contain enzymes in their gills Na+/H+ ATPase that
function as outwardly directed acid pumps. The enzyme binds
hydrogen ions (the acid) on the inside of the gill membrane and
sodium ions on the outside of the gill membranes. The energy of
adenosine triphosphate (ATP) is used to transport each of these
substances against their concentration gradients. This enables the

fish to be able to maintain its internal pH and survive in acidic
waters. It also allows the fish to maintain ion balance in freshwater
because, as their body ion concentration is higher than that of the
surrounding water, water moves into the fish across osmotically
permeable surfaces such as their skin or gills. The Na+ ions transported into the fish help to correct this balance. Mudminnows can
also secrete copious amounts of slime over their skin, which likely
reduces the uptake of hydrogen across their permeable skin. In
one experiment, performed as a class project, one of my students
placed mudminnows in water with pH of 2.0. The mudminnows
responded by covering their skin with a thick coat of slime and
lying inert on the bottom of the tank. When the fish were removed
four days later we thought they were dead but when placed in water of pH 6.0 they became reanimated. Pikes and mudminnow
occurred together in naturally acidic lakes in the Appalachian
Mountain lakes of New England. As the acidity of these lakes increased owing to acid rain and acid snowfalls, the pike disappeared
long before the mudminnows (Schofield 1965).
Until 2004, the American Fisheries Society classified the
Families Esocidae and Umbridae in the Order Salmoniformes
(Robbins et al. 1991). The order also includes the Salmonidae
(salmon, trout, char, whitefish and graylings) and Osmeridae
(smelt). Because Esocidae and Umbridae differ markedly in their
morphology, physiology and behavior from the Salmonidae and
Osmeridae, this seems like an unnatural grouping to me. Pike and
mudminnow lack an adipose fin whereas salmon and smelt have
one. Pikes and mudminnows are torpedo-shaped (an adaptation
for fast starts) whereas salmon and smelt are fusiform (an adaptation for continuous activity). The dorsal and anal fins of pike and
mudminnows are displaced towards the caudal peduncle whereas
the dorsal and anal fins of salmon and smelt are situated near the
center of the body. Muscles of pike and mudminnows have primarily white fibers whereas muscles of salmon and smelt have a good
mixture of red and white fibers. These differences in morphology
and physiology adapt pike and mudminnows to a sedentary life
style. They capture prey by making a sudden burst after them. In
contrast, salmonids and smelt are adapted for continuous activity.
Thus, it seems obvious that pikes and mudminnows on the one
hand, and salmon and smelt on the other, represent two independent lines of evolution.
The basis for grouping these divergent forms together was
based largely on the work of Rosen (1974), who discovered many
similarities in the bone structure of the pikes and salmons. More
recently, Johnson and Patterson (1996) showed that the Salmonidae
and Osmeridae (on the basis of 11 shared traits) formed one natural taxon (Salmoniformes), whereas the pike and mudminnow
formed a different natural taxon (Esociformes). This work gradually received the acceptance of the scientific community (Moyle
and Cech 2003) and in 2004 finally received the blessing of the
American Fisheries Society’s Committee for Names of Fishes
(Nelson et al. 2004).
At the present time phylogenetic relationships within the
Esociformes are uncertain. Cladistic analysis based on osteology,
morphology, and morphometric characters previously suggested
close relations between Umbra, Novumbra, and Dallia, and a
more distant relationship between each of these genera and Esox
(Cavender 1969; Nelson 1972; Wilson and Veilleux 1982; Reist 1987).
Based on these results the systemic relations of the Esociformes
might look something like this:
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However, consensus has not yet been reached regarding these
competing viewpoints of evolution and systematics within the
Esociformes.
Redfin pickerel are smaller than northern pike or tiger muskellunge. Maximum lengths attained by the three species are about
432, 1,333, and 1,372 mm respectively. Characters useful for distinguishing species are shown in Figures 13.1 and 13.2. These characters include:

  Family
  Esocidae
    Genus
    Esox
  Family
  Umbridae

1.

    Genus
    Dallia
    Genus
    Novumbra
    Genus
    Umbra
No relationships are indicated between the genera in Family
Umbridae because in each of the above cited studies there was disagreement about which were most closely related.
More recently, cladistic analysis based on DNA sequences from
cytochrome b and 16s rRNA from mitochondrial DNA suggested
that some genera of mudminnows (Novumbra and Dallia) were
more closely related to pike (Esox) than they were to the predominant genus of mudminnow (Umbra) (Lopez et al. 2000). Also
chromosome karyotypes were more similar to Esox than to Umbra
(Ráb and Crossman 1994, Crossman and Ráb 1996). Rosen (1974)
had previously demonstrated that the axial skeletons of Dallia and
Novumbra were more similar to Esox than they were to Umbra.
Based on these findings, Lopez et al. (2000) recommended the following nomenclature be used to reflect phylogenetic relationships
within the Esociformes:

NOTE: Juvenile northern pike have a pattern of markings similar to tiger muskellunge or grass pickerel, so
identity of smaller individuals should be confirmed
by counting submandibular pores and branchiostegal
rays, or noting the presence or absence of scales on the
cheek and operculum.
2.

The presence or absence of scales on the cheek and
operculum (Figure 13.2). Both the cheek and operculum are fully scaled in redfin pickerel. The cheek
is fully scaled but the operculum is scaled only about
halfway down in the northern pike. Both the cheek
and operculum are scaled only about halfway down
in the tiger muskellunge.

3.

The presence or absence of vertical or horizontal
black bars around the orbit of the eye (Figure 13.1
and 13.2). Distinct suborbital (vertical), preorbital
(horizontal), and postorbital (horizontal) bars are
present and distinct in redfin pickerel. The suborbital
bar is absent, and preorbital and postorbital bars vary
from distinct to indistinct, in northern pike and tiger
muskellunge.

4.

The number of submandibular pores on the ventral
surface of the lower jaw (Figure 13.2). A total of 8
(rarely 9), 4 on each side, in redfin pickerel; 10 or
more (usually 10), 5 on each side, in northern pike,
and 10–12, usually 5 or 6 V-shaped on each side, in
tiger muskellunge. The submandibular pores lead to
sensory canals that are part of the lateral line system,
which is used to detect prey.

5.

The number of branchiostegal rays attached to the
anterior (ceratohyal) and posterior (epihyal) parts of
the bony arch they arise from. The divided count of
the rays is diagnostic (Figure 13.2). Redfin pickerel
have a total of 10–14, usually 12, on each side (5 on
ceratohyal and 7 on epihyal). Northern pike have a

Order Esociformes
  Family
  Esocidae
    Subfamily
    Esocinae
      Genus
      Esox
      Genus
      Novumbra
    Subfamily
    Dallinae
      Genus
      Dallia
  Family
  Umbridae
      Genus
      Umbra
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Pattern of markings on body (Figure 13.1). Adult
northern pike have white bean-shaped spots on
dark background that resembles chain mail worn by
Medieval knights. Adult tiger muskellunge have alternating, wavy light and dark bands, slanted forward
from the back. The dark bands resemble “tiger” stripes
and are about the same width or wider than intervening light bands. Adult redfin pickerel have alternating
wavy dark and light bands, slanted forward, similar to
tiger muskellunge except the dark bands are faint and
their width is less than the width of the light bands.
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REDFIN PICKEREL

NORTHERN PIKE

TIGER MUSKELLUNGE

Figure 13.1

Comparison of distinctive color patterns used to distinguish three species of esocodid fishes that occur in eastern
Washington. See text for description of each character and compare to this diagram.
A. T. Scholz
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REDFIN PICKEREL

NORTHERN PIKE

TIGER MUSKELLUNGE

Scales on operculum and cheek

cheek
operculum

Vertical/horizontal bars around eye.

Submandibular pores

Brachiostegal rays

ceratohyal

epihayal

branchiostegal rays

Figure 13.2
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Comparisons of diagnostic morphological and meristic characters used to distinguish three species of esocodid fishes that
occur in eastern Washington. See text for description of each character and compare to this diagram.
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total of 13–16, usually 15, on each side (7 on ceratohyal and never more than 8 on the epihyal). Tiger
muskellunge have a total of 12–18, number variable,
always with 9 on the epihyal. This means that the
number attached to the ceratohyal varies from 3–9
(Scott and Crossman 1973; Castleman et al. 1986).

Age, Growth and Reproduction

Documentation of natural hybridization between northern pike
and muskellunge was made in 1937 by Dr. Edward Schneberger (superintendent of the Wisconsin Conservation Department) who witnessed a small male northern pike taking part in the spawning act of
a pair of muskellunge in a northern Wisconsin lake. Later that summer he collected specimens from the same lake, some of which had
taxonomic characters that were intermediate between northern pike
and muskellunge (Black and Williamson 1946). The hybrids had the
contrasting dark and light bands of muskellunge, but were more pronounced than those of a typical muskellunge. Black and Williamson
(1946) artificially hybridized northern pike and muskellunge and recorded the number of submandibular pores and branchiostegal rays
in each of the parents and the hybrid. Northern pike almost always
had 5 (range 4–6) submandibular pores on each side of the jaw (93
of 102 specimens examined). Muskellunge were more variable with
5–10 pairs on each side of the jaw but almost always had at least 6
(164 of 166 specimens examined). The average number for muskellunge was 7 (75 specimens). Tiger muskellunge usually had 6 pores
on each side of the lower jaw (48 of 92 specimens examined). The
mean and modal values were respectively 6.3 and 6. Only 13 (14%) of
the specimens had 5 pores like the northern pike parent. Black and
Williamson reported that the total number of branchiostegal rays
on both sides ranged from 26–31 (mean 30) for northern pike, 33–38
(mean 36) for muskellunge and 31–38 (mean 36) for the hybrids.
In eastern Washington, I examined 32 tiger muskellunge collected from two lakes in Spokane County (Newman and Silver
Lakes). All of the specimens had 32 total branchiostegal rays with
16 on each side, 7 on the ceratohyal and 9 on the epihyal. All of the
specimens had six submandibular pores on each side of the lower
jaw. In all of the specimens, both the cheek and operculum had
scales only halfway down.
Dentition on the vomer is an excellent character to separate
northern pike and muskellunge. In both species the head and shaft
of the vomer are tooth bearing but the northern pike have four
rows of teeth on the shaft and head whereas the muskellunge have
only one or two rows. Tiger muskellunge are intermediate and
some individuals resemble each parent.
Crossman (1966), described the taxonomy and distribution of
North American esocids. All the species in this family are closely
related because artificial hybrids can be made by fertilizing the
eggs of one species with milt from another (Crossman and Buss
1965). Moreover, natural hybrids occur between northern pike and
muskellunge (Eddy 1941; Black and Williamson 1946; Crossman
and Buss 1965). At some locations where northern pike and muskellunge occur in sympatry, as much as 17% of the total population
is tiger muskellunge (Scott and Crossman 1973). Natural hybrids
also occur between northern pike and chain pickerel (Embody
1918; Underhill 1939); northern pike and grass pickerel (Crossman
and Buss 1965; Searns and McKnight 1977); northern pike and redfin pickerel (Crossman and Buss 1965); grass pickerel and redfin
pickerel (Crossman and Buss 1965). Only the latter cross produces
fertile hybrids. Because of their close genetic relationship, it is
therefore not surprising that they have common life histories.

Redfin pickerel, northern pike and fertile tiger muskellunge
females all spawn in the spring soon after the ice cover melts, at
water temperatures of about 4–8°C. Ultrasonic telemetry investigations revealed that male northern pike travel greater distances
than females to mate and remain on spawning grounds longer than
females (Lucas 1992).
Esocids usually do not make long distance migrations. Instead,
they move from deep water overwinter areas into adjacent shallow
marshy embayments of lakes or into the flooded backwaters of rivers. Because these types of habitats are subject to pronounced fluctuations in water level during the spring, the environmental conditions at the time of spawning tend to be a major factor regulating
year class strength in these species. If water levels recede before the
eggs hatch and larvae complete their development, recruitment
failure of that cohort occurs. If water levels are maintained until larvae have completed development, a strong year class is produced.
All esocids are broadcast spawners that construct no nests and
abandon their eggs. Females usually spawn with one or two partners in water less than 25 cm deep. Spawning sites are usually heavily vegetated. The eggs are demersal and adhere to vegetation. Eggs
hatch in about 11–14 days at a temperature of 7–8°C. Eggs hatch
into a yolk sac larvae that remain clinging to the vegetation by
means of an adhesive pad for about 6–10 more days until their yolk
sac is absorbed. During this period the larvae grow from about 6 to
20 mm. They have to feed off their yolk because their mouth does
not develop until they attain a length of about 13 mm (Franklin and
Smith 1960). Their caudal fin is initially heterocercal and gradually
becomes homocercal as the larvae grow from 20–40 mm (Franklin
and Smith 1960).

Redfin Pickerel
Size and longevity are related in redfin pickerel. Faster growing individuals have shorter life spans than slower growing individuals. Redfin pickerel live a maximum of about 6–7 years in the
Midwest, but only about 5 years in Washington (where many populations appear to have a 2–3 year life span). Their typical length is
150–250 mm. The largest specimen reported in their native range
was 381 mm (391 g) but specimens ranging from 432–508 mm have
been recorded by the Washington Department of Fish and Wildlife
at locations in eastern Washington such as Down’s Lake, Spokane
County (Phillips 2006). Growth of pickerel in three lakes in Spokane
County (Downs and Eloika Lakes), two in Pend Oreille County (Fan
and Horseshoe lakes) and one lake in Whitman County (Rock Lake)
in comparison to their growth in the Midwest is shown in Table 13.1.
Notice that older specimens are not found in rapidly growing pickerel populations. Both sexes become reproductively mature at age 2,
at lengths of about 141 mm (males) and 157 mm (females). A 157 mm
female contained 15,732 eggs (Scott and Crossman 1973).

Northern Pike
Northern pike lifespans typically range from about 8-12 years.
In northern populations such as at Great Bear or Great Slave
lakes, Northwest Territories, northern pike live up to 24–25 years
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Table 13.1

Back calculated growth of redfin pickerel at lakes in eastern Washington as compared to midwestern United States.
Lake

County

n

Fan Lake¹
Horseshoe Lake²
Bonnie Lake³
Downs Lake⁴
Downs Lake⁵
Eloika Lake⁶
Rock Lake⁷
Eastern Washington Mean
Midwest US⁸

Pend Oreille
Pend Oreille
Spokane
Spokane
Spokane
Spokane
Whitman

60
9
6
17
6
16
3
NR

Total length (mm) at age
1

2

112
115
67
102
76
131
63
95
103

196
175
147
164
141
242
157
175
132

3

4

5

6

7

226
175
232
199

268
234
255
235

319

343

278
255

303

309

208
166

248
188

284
202

323
229

309
260

References: ¹Divens et al. (2002), ²McLellan et al. (2005), ³Turner (2000), ⁴Scholz, pers. obs., ⁵Phillips (2006), ⁶Divens et al. (2001), ⁷McLellan (2000),
⁸Carlander (1969).

(Carlander 1969). Males typically become sexually mature at age
2–3, females at age 3–4. Northern pike are iteroparous (spawn more
than once in lifetime). Frequency of spawning is unknown but it appears that some individuals spawn annually after they become sexually mature. The largest northern pike captured in North America
was 1,333 mm (52.5 in) long and weighed 20.8 kg (45.8 lbs). The
current Idaho state record northern pike was 1,254 mm (49.4 in)
long and weighed 17.4 kg (38.3 lbs), taken at Coeur d’Alene Lake.
The state record in Montana was 16.9 kg (37.2 lbs), taken in Tongue
River Reservoir. The Washington State record northern pike was
caught at Long Lake, Spokane County in 1995. The fish weighed
14.5 kg (34.1 lbs) and measured 1,110 mm (43.7 in) TL. A second 14.5
kg (34.1 lb) northern pike was caught in Long Lake in 2004.
Growth, of northern pike in Box Canyon Reservoir and Long
Lake, Washington, based on back calculation from scales, was
initially slower than that of northern pike from other locations
(Table 13.2) but by age 7 or 8 caught up and surpassed the growth

of northern pike from other location (Table 13.2). Total length at
age of northern pike (n = 139) in Box Canyon Reservoir captured
in 2004 and 2005 was estimated at 193 mm (age 1), 312 mm (age 2),
401 mm (age 3), 530 mm (age 4), 656 mm (age 5), 764 mm (age 6),
883 mm (age 7), 992 mm (age 8) and 1,060 mm (age 9) (Bean et al
2007). Weight at age for northern pike in Box Canyon Reservoir
was estimated at 38 g (age 1), 184 g (age 2), 409 g (age 3), 1,042 g
(age 4), 2,196 g (age 5), 3,637 g (age 6), 5,809 g (age 7), 8,443 g (age
8), and 9,763 g (age 9) (Bean et al. 2007).
Northern pike recently invaded the Box Canyon Reservoir of
the Pend Oreille River. The largest northern captured to date by
EWU researchers measured 1,350 mm (53.1 in). No weight measurement was obtained for this fish because it was heavier than
our 20 kg (44 lb) scale could weigh. We released the fish back
into the reservoir. The heaviest northern pike captured to date
weighed 17.0 kg (37.1 lbs) (Jason Connor Kalispel Tribe, DNR,
Usk, WA, pers. comm.). Some remarkable examples of growth

Box 13.1: The Mannheim Hoax
In 1558, Swiss naturalist Konrad Gessner reported that an enormous
5.8 meter long northern pike, weighing 247.5 kg was caught in a lake
in Germany in 1497. The fish carried a copper or brass ring attached
to the gill cover that bore the inscription, “I am the fish that was first
put into this lake by the hands of Emperor Frederick II on the 5th day
of October 1230,” which was 267 years prior to its capture.
While it is known that Emperor Frederick II dabbled in
natural history (he wrote a definitive text on falconry still used
today), and that naturalists of his time did fasten inscribed rings
onto the gill covers of fish, it is now thought that the fish was
a fabrication. The fish almost certainly existed because its articulated skeleton was placed in the Cathedral at Mannheim
(Germany) but an inquiring anatomist later found it contained
the vertebrae of several individuals (Goode 1888), and the fish is
now known as “the Mannheim hoax.”
Gessner was an Encyclopediac Naturalist. Naturalists of his
time were so called because they were attempting to catalogue the
diversity of life arriving daily in Europe from the trade brought
on by the Voyages of Discovery and Marco Polo’s pioneering of
trade routes to Asia. Encyclopedias about animals were called
beastiaries, those about plants were called herbals. Gessner’s
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5 volume, 4,000 page Historia animalium attempted to cover all
the animal life on the planet. This book is highly regarded because Gessner was an excellent observer of nature. (For example,
he had devised a test to demonstrate homing in salmon by tying
ribbons to the tails of seaward migrating smolts then recovering
the adults in the same river where they had been tagged.) Because
of this type of detail, the Historia animalium was considered to
be the foundation of modern zoology. However, Gessner also described many fictitious animals in this book. For example, he had
an entire chapter devoted to the biology of unicorns, without ever
actually, I presume, personally having seen one! Many of his improbable inclusions were made because Gessner had seen them
in illustrated in illuminated manuscripts that had been prepared
by monks working in the scriptoriums of monastery libraries
during the Dark Ages. The monks, after laboriously copying old
Greek and Latin manuscripts in calligraphy, were given artistic
license to “illuminate” or illustrate the margins in vividly colored
inks. Many fantastic creatures were born out of the imaginations
of these monks. Gessner apparently added these creations for
completeness. Thus, he was sometimes not critical in accepting
what information to include in his books.
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Table 13.2

Back calculated growth of northern pike in eastern Washington and the north Idaho Panhandle as compared to the midwestern United States.

Lake

Coeur d’Alene Lake
(1990-1991)¹
Coeur d’Alene Lake
(2000) ²
Box Canyon Reservoir³
Box Canyon Reservoir⁴
Long Lake⁵
Eastern Washington/
Northern Idaho Mean
Minnesota lakes
State Ave ⁶
Wisconsin lakes
State Ave ⁷

County

Total Length (mm)

n
1

2

3

4

5

6

7

8

9

Kootenai, ID

202

312

604

749

821

920

996

1,110

Kootenai, ID

28

145

234

322

403

520

584

634

Pend Oreille, WA
Pend Oreille, WA
Spokane, WA

139
130
1

193
206
148

312
288
324

401
382
390

530
497
473

656
599
593

764
697
747

883
799
888

992
930
918

1,060
1,054

201

352

449

545

658

758

863

947

1,057

8,198

180

318

442

531

622

711

777

851

909

515

256

465

683

683

765

833

904

967

10

11

12

922

964

1,016

13

1,016 1,107 1,132 1,168 1,179

References: ¹Rich (1992), ²Scott (2003), ³Bean et al. (2007), ⁴Harvey (2011), ⁵J. McLellan (pers. comm.), ⁶Carlander (1969), ⁷Van Engle (1940).

were observed among marked fish that were later recaptured in
Box Canyon Reservoir. One fish, captured, tagged, and released
in Ashenfelter Bay near the town of Newport, Washington, on 2
May, 2005, measured 775 mm TL and weighed 3.8 kg. When it was
recaptured in Ashenfelter Bay 11 months later on 6 April, 2006, it
measured 925 mm TL and weighed 7.0 kg. A second fish captured
at Red Norse Slough, south of Usk, Washington on 3 May, 2005
measured 820 mm TL and weighed 4.1 kg. When recaptured across
the river in Davis Slough 1 year later on May 4, 2006 it measured
925 mm TL and weighed 6.3 kg. A third fish captured at Red Norse
Slough on May 17, 2005 measured 778 mm TL and weighed 3.6 kg.
When recaptured in Davis Slough on July 12, 2006 it measured
935 mm TL and weighed 7.3 kg. For 22 marked fish that were later
recaptured, they averaged a 0.4 mm ⁄ day (141 mm ⁄ year) growth
in total length and 5.1 g ⁄ day (1,877 g ⁄ year) in weight (Bean et al.
2007). The average (range) in total length of recaptured fish was
141 (25–261) mm ⁄ year, which was about the same as the average
(range) of 127 (89–194) mm ⁄ year length gain estimated by back
calculation (Table 13.2).
Harvey (2011) used scales and cleithra to back calculate the
total length of northern pike captured in Box Canyon Reservoir
in 2010. Back calculated total length based on scales (n = 130) was
206 mm TL (age 1), 288 mm TL (age 2), 382 mm TL (age 3), 497 mm TL
(age 4), 599 mm TL (age 5), 697 mm TL (age 6), 799 mm TL (age 7),
930 mm TL (age 8), and 1,054 mm TL (age 9). Back calculated total
length based on cleithra (n = 111) was 251 mm TL (age 1), 365 mm TL
(age 2), 455 mm TL, (age 3), 546 mm TL (age 4), 612 mm TL (age 5),
708 mm TL (age 6), 782 mm TL (age 7), and 940 mm TL (age 8).
Growth of 202 northern pike collected in Coeur d’Alene Lake,
Idaho in 1990 and 1991 (Rich 1992) is recorded in Table 13.2. These
values at each age were about 31% higher than the North American
average reported by Carlander (1969). Rich (1992) warned that
these rates would not continue as pike began to deplete their prey
base. Data collected in 2002 by Scott (2003) indicated that growth
of northern pike had declined substantially since Rich’s study (See
Table 13.2).

Tiger Muskellunge
Longevity of tiger muskellunge is about 10–12 years. Tiger muskellunge grow slightly faster than either pure strain parent. The North
American (and world) record tiger muskellunge weighed 23.0 kg
(50.8 lbs) and was caught on 16 July, 1919 in Lac Vieux Desert
Lake on the Wisconsin / Michigan border. This fish was initially
misidentified as a world record natural muskellunge until it was
determined to be a hybrid ten years later. The Idaho state record
tiger muskellunge, at 15.5 kg and 1,143 mm, was caught at Hauser
Lake (Kootenai County) on 22 May, 1999. The Washington State
record tiger muskellunge weighed 14.0 kg (31.25 lbs) and measured
1,295 mm (51.0 in) and was caught at Mayfield Lake (Lewis County)
on 22 September, 2001.
Osborne et al. (2004) back calculated the growth rates of 11
tiger muskellunge collected at Newman Lake (Spokane County).
The fish averaged 175 mm at age 1, 421 mm at age 2 and 691 mm at
age 3. A fish in its fourth year of growth (designated at age 3 +) was
889 mm in total length. I aged one 854 mm tiger muskellunge captured in Newman Lake at age 4+ and back calculated its growth at
254 mm (age 1), 408 mm (age 2), 581 mm (age 3) and 698 mm (age
4). Silver Lake, Spokane County, Washington was stocked with
tiger muskellunge, ranging 245–305 mm TL, in June 2002. On 21
October 2002, I caught four of these fish ranging from 375–425 mm
TL (Scholz 2002), indicating that they grew about 125 mm in TL
after about four months in the lake. On 6 October, 2003 I caught
three more of these fish, ranging from 673–752 mm TL, indicating
that they were growing about 300 mm in length annually.
In Evergreen Reservoir, Grant County, mean back-calculated
total length of eight tiger muskellunge in 2000 was 188 mm TL
(age 1), 344 mm TL (age 2), 535 mm TL, 707 mm TL (age 4), and
728 mm TL (age 5) (Petersen and Osborne 2006). In 2005, mean
back-calculated total length of 7 tiger muskellunge in Evergreen
Reservoir was 189 mm TL (age 1), 325 mm TL (age 2), 510 mm TL,
(age 3), 668 mm TL (age 4), 760 mm TL (age 5), 832 mm TL (age 6),
903 mm TL (age 7), and 1,010 mm TL (age 8) (Schmuck and
Petersen 2006).
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Food habits
Redfin pickerel, northern pike, and tiger muskellunge are all categorized as ambush predators that make “fast-starts” to capture
prey. Ambush predators are sit-and-wait predators that capture
prey by stealth. They lie in wait, camouflaged in weeds and then
burst after prey that swam by their hiding spot. Esocids have several adaptations that make them effective ambush predators.
First, the bones of their maxilla and mandible, as well as the
bones on the roof and floor of their mouth and tongue, have rows
and rows of vicious teeth designed to grasp fish prey (Figure 13.3)
In his book “The Once and Future King,” about King Arthur and
his Knights of the Round Table, in a chapter entitled “The Sword
in the Stone,” T. H. White relates how the magician Merlyn trains
the boy Arthur by changing him into the form of different animals.
The first animal that Merlyn changes him into is a perch and sets
him free in the moat surrounding the castle. From this perspective
Arthur is introduced to the King of the Moat, a northern pike, “his
vast ironic mouth permanently drawn downward in a kind of melancholy.” Arthur was barely aware of the approaching pike, “coming closer and closer to him... until it was looming within an inch
of his nose... [the pike’s mouth opened], horrible and vast, the skin
stretching ravenously from bone to bone and tooth to tooth. Inside
there seemed to be nothing but teeth, sharp teeth like thorns in rows
and ridges everywhere, like nails in labourer’s boots.” This is an apt
description of the mouth of an esocid fish.
Second, their pattern of markings, either chain link spots or
wavy (slanted) dark stripes, is cryptic, allowing them to blend in
with their surrounding vegetation.
Third, their torpedo-shaped body, combined with the placement of the dorsal and anal fins close to the caudal fins, provides
them with the power output and hydromechanical efficiency
needed to make fast starts (Firth and Blake 1990, 1995). The dorsal
and anal fins add surface area to the caudal region, and join with
the caudal fin in displacing water to generate powerful forward
thrust. This provides the rapid acceleration or burst speed needed
to capture prey. Burst speeds of northern pike have been measured
at over 30 mph! This number is even more impressive upon considering that water is 700 times more dense than air.
Fourth, they employ an S-start to focus their angle of attack
when darting after prey (Firth and Blake 1995). Pike exhibit two
types of fast starts: C-starts for escaping predators and S-starts for
prey capture. In C-starts, the fish makes a U-turn to avoid capture.
Although faster than an S-start, the C-start is not so fine tuned to
propel the fish in a particular direction. In the S-start, the fish’s
body assumes an S-shaped crouch, which enables the pike to precisely direct their movements (Firth and Blake 1995).
Fifth, pike have musculature that is adapted for making fast bursts
of short duration. Fish muscles, like those of mammals, are composed
of contractile proteins that organize into two types of muscle fibers.
White fibers have a fast contraction speed that produces powerful contractions needed to generate fast starts. White muscle fibers contain
predominately enzymes that produce energy (ATP) by glycolysis and
anaerobic respiration. Because glycolysis is the first stage of respiration,
white fibers can produce the ATP needed to fuel muscle contraction
very quickly. Human sprint runners and ambush predators like the
pike need burst power and an immediate supply of ATP to fuel muscle
contraction, so they tend to have a high proportion of white fibers in
their total muscle mass. The catch is that white fibers do not make very
much ATP – only 2 ATP for each molecule of glucose (sugar) burned
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– so organisms with a high proportion of white fibers tend to run out
of energy very quickly (within about 12 seconds). Red fibers have slow
contraction speed that is needed for continuous activity. Red fibers
contain enzymes that produce ATP not only by glycolysis, but also by
Krebs cycle and the electron transport chain, which manufactures ATP
by aerobic respiration. Oxygen, carried by the blood, is needed for this
process, so red muscle is well-supplied with capillary networks that impart its red color. Because Krebs cycle and the electron transport chain
constitute the second and third stages of respiration, it takes more
time for red muscle fibers to produce ATP than white muscle fibers.
However, because Krebs cycle and the electron transport chain manufacture much more ATP than glycolysis, about 34 ATP per molecule of
glucose burned, human long distance runners and fishes (e.g., salmon)
that make long-distance migrations, tend to have a higher proportion
of red fibers in their total muscle mass.
Most species have a mix of both red and white fibers. For example,
salmon need all the ATP supplied by red fibers for the continuous
activity to migrate long distances in the ocean and their home rivers,
but they also need burst power to leap waterfalls or wriggle across
gravel riffles during their upstream migration. Consequently, their
muscles contain both types of fibers. In contrast, pike muscles contain nearly all white fibers. The implication is that if pike don’t catch
their prey quickly, they soon break off the attack because they quickly
run out of energy. Most attacks by pikes are initiated and completed
within about 6 seconds. Their limited energy supply also predicts
when a pike, waiting in ambush, will strike at potential prey. If a small
prey fish is too far away pike avoid striking it until it moves closer.
The diet of juvenile esocids is composed of zooplankton and
insect larvae but they soon begin to eat fish. Adult esocids eat
primarily fish. In general, adult esocids are opportunistic and eat
whatever fish prey are available, but it has been well documented in
laboratory studies that they prefer soft bodied fusiform fish such as
minnows, suckers, salmonids, and shad over laterally compressed,
spiny rayed fish such as bluegill (Wolfert and Miller 1978; Wahl and
Stein 1988, 1991). Moody et al. (1983) found that tiger muskellunge
required four times as many strikes and longer pursuits when preying on bluegill than when preying on minnows.

Redfin Pickerel
Juvenile redfin pickerel less than 50 mm eat cladocerans, chironomids and amphipods. As they grow from 50 to 100 mm they gradually increase their consumption of fish. Redfin pickerel greater
than 100 mm TL eat predominantly fish. In one study, the diet of
194 juvenile pickerel was composed of approximately 68% insect
larvae, 8% microcrustaceans, 22% fish and 2% amphibian larvae
and annelids (Hunter and Rankin 1939). In the same study, the
diet of 247 adult pickerel was approximately 63% fish, 20% insects, 7% microcrustaceans, and 10% amphibians, birds and annelids. Minnows, suckers, salmonids, shad, sunfish, yellow perch,
bullhead and stickleback have been reported in the diets of redfin
pickerel from the Midwest and East Coast. Food habits of redfin
pickerel have not been studied in Washington. The only record of
diet information for redfin pickerel in eastern Washington is by
McLellan (2000), who noted that three specimens collected from
Rock Lake (Whitman County) consumed leeches (42%), dragonfly
larvae (38%), amphipods (10%) and fish (10%) (based on index of
relative importance).
The presence of pickerel in eastern Washington lakes with established populations of warm water fish such as crappie, pump-
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Figure 13.3

Photograph showing the teeth on the jaws, roof and floor of mouth, and tongue of an esocid (muskellunge). Photograph
courtesy of Ken Taggart of Muskies Canada. © 2012, all rights reserved.

kinseed and yellow perch may be beneficial by preventing stunting of those species. These species grow to a larger size in Spokane
County lakes with pickerel (e.g., Downs, Bonnie, and Eloika) than
in similar lakes without pickerel (e.g., Silver, Clear) (Larry Phillips,
WDFW, Olympia, Washington, pers. comm.). It is thought that predation by pickerel of juvenile panfish may prevent their populations from becoming too large for the food supply in the lakes,
which is usually the cause of stunting (Larry Phillips, Ibid.).

Northern Pike
Juvenile northern pike eat aquatic insect larvae for about 7–10 days
after their yolk sac is absorbed, then, at a length of about 50 mm,
become piscivorous (Scott and Crossman 1973). Fish account for
about 90% of the diets of adult northern pike and tiger muskellunge. Teeth on the palatine and dentary bones are modified for
seizing and holding prey. Pike and tiger muskellunge usually catch
prey fish sideways in their mouth by impaling it with their large

canine teeth. They then retreat back into protective cover where
the prey is rotated and swallowed head-first. Recurved teeth in
patches on the tongue facilitate the passage of prey down the throat
(Hoyle and Keast 1987). Northern pike and tiger muskellunge also
eat frogs, waterfowl, and small mammals such as mice and shrews.
Soloman (1945) found 42 waterfowl and six mammals in the stomachs of 2,658 northern pike that contained predominately fish.
Lagler (1956) estimated that northern pike on a wildlife refuge in
Michigan ate about 1.5 million waterfowl annually, even though fish
was the main item in their diet. Toner (1959) estimated that 2,594
pike in an Irish lake consumed 112.5 tons of brown trout and additional yellow perch in one year. These statistics should give pause to
anyone thinking about illegally introducing northern pike or tiger
muskellunge into eastern Washington or north Idaho waters!
The importance of waterfowl in the diet of northern pike is
probably overstated. A review of 27 papers on northern pike food
habits revealed that 49,902 northern pike collected from various
locations in North America consumed predominately fish and
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aquatic insects (Johnson 1969; Becker 1983; Inskip and Magnuson
1986; Wahl and Stein 1993; Tipping 2000). In addition, their stomach contents collectively contained 46 waterfowl, two red-winged
blackbird, 90 mice, voles or shrews, 417 frogs, 11 snakes, plus fully
grown muskrats, tadpoles, crayfish, lampreys, sandpipers, red
squirrels and mink. In one report, an 813 mm northern pike had
swallowed another 413 mm northern pike (Becker 1983).
Northern pike larvae (n = 8, 12–24 mm TL) in Box Canyon
Reservoir, Pend Oreille River, Washington, consumed (by number) 2.8% shorehoppers (Amphipoda: Talitridae), three types of
Cladocera (Bosminidae 30.6%, Daphnidae 27.8%, and Chydoridae
5.6%), Calanoid (5.6%) and Cyclopoid (19.4%) copepods,
2.8% midges (Diptera: Chironomidae), and 5.6% seed shrimp
(Ostracoda: Cypridae) (Bean et al. 2007).
Food of northern pike (n = 116, 160–1,125 mm TL ages, 1 + to
8 +) in Box Canyon Reservoir in 2004 and 2005 was composed entirely of fish; with the exception of one bullfrog, five insects, and
one zooplankton (Bean et al. 2007). In this study 43% (n = 50) of
the pike stomachs were empty and the remainder contained fish.
Fish prey in northern pike diets, in order of relative importances,
included:
1.

2.

3.

4.

5.

1.

Yellow Perch occurred in 44.8% of the stomachs and
comprised 50.9% by number, 20.2% by weight and
40.0% of the relative importance of all prey items in
the diet.

2.

Pumpkinseed occurred in 30.3% of the stomachs and
comprised 26.6% by number, 10.9% by weight and
22.1% of the relative importance of all items in the diet.

3.

Peamouth occurred in 9.8% of the stomachs and
comprised 26..6% by number, 19.3% by weight and
11.7% of the relative importance of all items in the
diet.

4.

Largescale sucker occurred in 4.4% of the stomachs
and comprised 4.4% by number, 25.5% by weight and
11.2% of the relative importance of all items in the diet.

5.

Bass (both largemouth and smallmouth) occurred in
6.0% of the stomachs and comprised 3.7% by number,
1.6% by weight and 3.7% of the relative importance of
all items in the diet.

6.

Northern pikeminnow occurred in 2.4% of the stomachs and comprised 1.4% by number, 4.1% by weight
and 2.6% of the relative importance of all items in the
diet.

7.

Yellow perch occurred in 12.8% of the stomachs and
comprised 14.2% by number, 8.8% by weight, and
12.1% of the relative importance of all items in the diet.

Mountain whitefish occurred in 2.0% of the stomachs
and comprised 1.3% by number, 4.2% by weight and
2.4% of the relative importance of all items in the diet.

8.

Mountain whitefish occurred in 4.1% of the stomachs
and comprised 5.9% by number, 18.3% by weight, and
10.8% of the relative importance of all items in the diet.

Tench occurred in 1.7% of the stomachs and comprised 1.2% by number, 3.7% by weight, and 2.1% of
the relative importance of all items in the diet.

9.

Northern pike occurred in 1.3% of the stomachs and
comprised 0.8% by number, 4.0% by weight and 2.0%
of the relative importance of all items in the diet.

Pumpkinseed occurred in 27.0% of the stomachs and
comprised 37.1% by number, 20.2% by weight, and
20.7% of the relative importance of all items in the diet.
Peamouth occurred in 13.5% of the stomachs and
comprised 19.7% by number, 24.7% by weight, and
20.7% of the relative importance of all items in the
diet.

Northern pikeminnow occurred in 5.7% of the stomachs and comprised 7.7% by number, 12.2% by weight,
and 9.3% of the relative importance of all items in the
diet.

6.

Largescale and / or longnose sucker occurred
in 2.1% of the stomachs and comprised 2.0% by
number, 3.1% by weight, and 9.3% of the relative
importance of all items in the diet.

11.

7.

Tench occurred in 0.5%% of the stomachs and comprised 0.6% by number, 2.9% by weight, and 1.1% of
the relative importance of all items in the diet.

12. Brook trout occurred in 0.4% of the stomachs and
comprised 0.2% by number, 0.1% by weight and 0.2%
of the relative importance of all items in the diet.

In this study, northern pike consumed prey that measured an
average 26% of their total length. However, one 645 mm TL northern pike consumed a 321 mm TL mountain whitefish that was 50%
of the pike TL. Another 980 mm TL northern pike stomach contained nine prey items, which included seven yellow perch (100–
203 mm TL) and two peamouth (214–242 mm TL).
Food of northern pike (n = 479, 300-1,110 mm TL) collected by
Harvey (2011) from Box Canyon Reservoir in 2009 and 2010 included:
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10. Bullfrog occurred in 1.7% of the stomachs and comprised 1.2% by number, 0.3% by weight and 1.1% of
the relative importance of all items in the diet.
Brown bullhead occurred in 0.8% of the stomachs
and comprised 0.5% by number, 0.3% by weight and
0.5% of the relative importance of all the items in the
diet.

13. Yellow perch eggs occurred in 0.2% of the stomachs
and comprised 0.2% by number, 0.1% by weight and
0.2% of relative importance of all the items in the diet.
14. Brown trout occurred in 0.2% of the stomachs and
comprised 0.1% by number, 0.16% by weight and 0.17%
of the relative importance of all items in the diet.
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15. Meadow vole (Microtus pennsylvanicus) occurred in
0.2% of the stomachs and comprised 0.1% by number,
0.06% by weight and 0.1% of the relative importance
of all prey items in the diet.
Walleye and longnose sucker also occurred in some stomachs.
Rich (1992) pumped the stomachs of 511 northern pike collected in Coeur d’Alene Basin, Idaho: 272 (64%) were empty, the
rest (n = 239) contained exclusively fish, with the exception of one
vole. The pike ate 14 of the 16 species of fish that occurred in the
lake (northern pikeminnow, tench, longnose sucker, bull head,
northern pike, cutthroat trout, rainbow trout, kokanee salmon,
chinook salmon, sculpin, pumpkinseed, largemouth bass, black
crappie, and yellow perch). Yellow perch, cutthroat trout, kokanee
and longnose sucker were the most common prey in the diet of
these pike. Yellow perch were most abundant numerically (percentage by number), but longnose sucker, cutthroat trout and kokanee
contributed more weight (percentage by weight). All three of these
species were uncommon in gill nets and trap nets set in the areas
where feeding pike were collected, so Rich (1992) concluded that
pike were selecting these species. The pike preyed opportunistically
in the fall on kokanee that came inshore to spawn. Brown bullhead
and tench were the least common prey, each being found in only
one stomach. Pike 300 mm in total length ate prey up to 110 mm
long; pike 600 mm in total length ate prey up to 350 mm long; and
pike 1,000 mm long ate prey up to 400 mm long. Of the species
known to occur in Coeur d’Alene Lake only bull trout and largescale sucker escaped predation by pike. The absence of bull trout in
their stomachs was not surprising since bull trout are so rare they
were probably not frequently encountered by northern pike.
Rich (1992) estimated that a population of 380–994 northern
pike in Cougar Bay consumed 2,500–4,200 cutthroat trout annually. Although poor habitat conditions in tributary streams
appeared to be more important than northern pike predation in
regulating the overall abundance of cutthroat trout in the Coeur
d’Alene Basin, northern pike played an important role in suppressing an already depressed cutthroat trout population (Horner 1998).
Scott (2003) examined stomach contents of 26 northern pike,
293–740 mm TL, collected in Coeur d’Alene Lake. Her findings were
similar to Rich’s. Yellow perch and cutthroat trout occurred more
frequently than other species of prey in the stomachs that contained
food. Yellow perch were most important numerically but cutthroat
trout were most important by weight. Scott combined the frequency of occurrence, numerical frequency and weight frequency
into a single index of relative importance which calculated the percentage contribution of each food eaten, and obtained the following
values (in descending order): cutthroat throat (23%), yellow perch
(12%), unidentifiable fish remains (10%), black crappie (4%), mountain whitefish (3%), brown bullhead (2%), northern pikeminnow
(2%), and bass (largemouth and smallmouth 1%). Other items in
the stomachs included insects (14%), gastropods (1%), feathers (1%)
and a small mammal in one stomach. Plant material and detritus
accounted for about 20% of the stomach contents.
Scott concluded that northern pike represented a threat to adfluvial cutthroat trout populations in Coeur d’Alene Lake because
they were present near the mouths of tributary streams at the time
when adfluvial fish were migrating into and out of them in May and
June. The pike were hungry, having just completed a period of fasting following their own spawning in March and April. Most of the
cutthroat found in pike stomachs were obtained in May and June.

Diana (1979, 1980, 1981, 1982) and Diana and Mackay (1979) investigated the food habits of 1,290 northern pike in an Alberta Lake.
Of these 611 were empty. The remainder contained predominately
fish. Pike ate minnows, suckers, salmonids (whitefish), burbot and
walleye. Diana then estimated the daily ration based on the rate
of gastric evacuation for various prey eaten by northern pike and
determined that pike ate infrequently because it took them about
1.5–3 days to digest a meal in the summer and 12 days in the winter
(Diana 1979). After spawning, both sexes exhibited a post-spawning
fast in April. Daily ration was highest immediately following this
fast and remained high from May to July. The daily ration was still
relatively high from August to October but low over winter.
Data have been collected for developing bioenergetics models for
northern pike and tiger muskellunge (Casselman 1978; Diana and
MacKay 1979; Diana 1979, 1980, 1982, 1983; Bevelhimer 1983; Headrick
1985; Bevelhimer et al. 1985; Carline 1987; Whale and Stein 1988, 1991;
Lucas et al. 1991, Heikinheimo and Korhonen 1996). Bean (2010) developed a bioenergetics model for northern pike inhabiting Box Canyon
Reservoir and used it to model the total number of each species of fish
prey consumed by the population of pike in the reservoir. Harvey (2011)
used Bean’s (2010) bioenergetic model to estimate that 5,435(±616)
northern pike inhabiting Box Canyon Reservoir consumed 7,940 kg of
fish prey between May 2010 and October 2010 (163,060 prey fish).
Diana (1983) used a bioenergetics modeling approach to determine
the annual energy budget of northern pike. Juveniles of both sexes allocated about 58% of their energy input to maintenance and 42% to
growth. All of their growth allocation went to somatic cell growth.
Adult males expended 85–89% of their annual caloric intake for maintenance, 7–10% for somatic cell growth and 4–5% for gonad growth.
Adult females expended 76–81% of their total annual caloric intake for
maintenance, 5–8% for somatic growth and 11–16% for gonad growth.
Lathrop et al. (2002) reported that biomass of planktivorous fish
in Lake Mendota, Wisconsin decreased from 300–600 kg ⁄ hectare to 20–40 kg ⁄ hectare after the introduction of northern pike
and walleye. This reduction significantly increased abundance of
Daphnia (because there were fewer planktivorous fishes to consume them) and improved water clarity (because consumption of
phytoplankton by Daphnia reduced the abundance of green algae).
Northern pike are known to defecate away from their hunting
ground because their feces contained pheromones produced by
the minnows they ate (Chivers and Smith 1993; Brown et al. 1995).
Apparently, traces of these pheromones are still present in the feces
at levels that can be detected by the kin of the deceased minnows,
which avoided the area around the feces.

Tiger Muskellunge
At Mayfield Lake, Washington the stomach contents of 46 tiger
muskellunge collected from 1992–1999 contained 28 northern
pikeminnow, 12 suckers, and one redside shiner (Tipping 1993,
1999, 2000). Five other investigations reported that the diet of
1,436 tiger muskellunge was composed almost entirely of fish, with
the exception of a few aquatic invertebrates (Inskip and Magnuson
1986; Wahl and Stein 1993; Bozak et al. 1999; Tipping 2000).
Numerical percentages of prey in the diet of tiger muskellunge
(n = 32) in Green Lake, King County, Washington from 2002–2004,
included 34% rainbow trout, 9% sculpin, 6% carp, 3% brown trout,
3% largemouth bass, 31% unidentified salmonids, and 13% unidentified non salmonids (Baker and Bolding 2007).
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Tiger muskellunge (n = 48) at Curlew Lake, Ferry County,
Washington in 2001–2004, consumed 27% northern pikeminnow, 23% rainbow trout, 14% largemouth bass, 14% invertebrates,
4% peamouth, 2% bridgelip sucker, 6% unidentified non salmonid
fishes, and 8% unidentified fish (Baker and Bolding 2007).
Tiger muskellunge (n = 77) in Silver Lake, Spokane County,
Washington, in 2002–2004 consumed 25% rainbow trout, 17%
largemouth bass, 7% bluegill, 7% invertebrates, 5% brown trout,
5% black crappie, 4% pumpkinseed, 3% tench, 3% yellow perch,
18% unidentified non salmonid fish, and 5% unidentified salmonid fishes (Baker and Bolding 2007). Tiger muskellunge in Silver
Lake ignored goldfish, brown bullhead, and walleye. Goldfish and
walleye were rare in the lake, but brown bullhead were abundant.
The primary objective of the tiger muskellunge introductions
to Curlew and Silver lakes was to reduce large numbers of northern
pikeminnow and tench that respectively resided in the two lakes. Tiger
muskellunge did appear to select northern pikeminnow in Curlew Lake
(based on positive Straus’ Electivity Indices as high as + 0.65) but those
in Silver Lake either avoided tench or tench were inaccessible (based on
negative Straus Electivity Indices as low as − 0.29) (Baker and Bolding
2007). Tench did not appear to be inaccessible since they were often collected in the same electrofishing transects as tiger muskellunge. Also,
tench occupied all sampled regions of Silver Lake . Neither northern
pikeminnow nor tench catch-per-unit-effort respectively declined significantly in Curlew (1998-2004) or Silver (2001-2004) lakes (Baker and
Bolding 2007), but it is still too early to determine if the abundance of
the two target species will decline over the long-term.
In the studies at Green, Curlew, and Silver lakes, fish prey accounted for 91% of the tiger muskellunge diet (Baker and Bolding
2007). Tiger muskie, 295–500 mm TL, consumed a small amount
of invertebrates, but for tiger muskellunge ≥ 500 mm TL virtually
the entire diet was composed of fish prey. Tiger muskellunge in
all three lakes preferred fusiform fish prey (72% of prey) to deepbodied fish prey (11%), with 17% of the fish prey too digested for
making a determination. Tiger muskellunge in all three lakes also
consumed more soft-rayed fish (58%) than spiny-rayed fish (25%),
with 17% too digested to make a determination. Tiger muskellunge
in all three lakes ranged from 295–990 mm TL, and consumed prey
ranging from about 30–470 mm TL. Prey lengths averaged (ranged)
17–34% (5–55%) of tiger muskellunge total length for tiger muskellunge 295–990 mm TL (Baker and Bolding 2006). The maximum
size of prey consumed was 55% of tiger muskellunge TL and was attributed to gape limitation for fusiform fishes (Baker and Bolding
2006). At Silver Lake, most tench were about 300-350 mm, i.e., too
large for most tiger muskellunge to consume during the study period
(2001–2004). Assuming that the tench size remains static and average tiger muskellunge size continues to increase, Baker and Bolding
speculated that “…most of the tench population should be available to
the average size tiger muskellunge in [2006 or 2007].” Tiger muskellunge are also known predators of waterfowl and small mammals. A
taxidermist reported that the stomach of a trophy tiger muskellunge
he mounted contained a muskrat and a duckling!
There is one well authenticated account of a tiger muskellunge
biting a human. According to an article that appeared in the 1 July,
1998 edition of the Wisconsin State Journal (Madison, Wisconsin)
a Plattville, Wisconsin police officer was vacationing at Governor
Dodge State Park near Dodgeville, Wisconsin. He was dangling
a foot in the water over the side of his canoe at Twin Valley Lake
when a 910 mm long tiger muskellunge sunk its teeth into it. The
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tiger muskellunge was clamped on so tight that when the policeman
yanked his foot back into the canoe, the fish came with it! The officer required 60 stitches in a local hospital emergency room to repair
the damaged foot, while the fish sat on the ER floor. Meanwhile the
hospital staff reported the incident to the Wisconsin Department of
Natural Resources (WDNR), who sent out a warden to investigate the
matter. The warden confiscated the fish, stating that, “We had to take
it. It’s not a legal size for one thing, and its not a legal way to catch
fish – with your foot.” The WDNR eventually relented and issued the
policeman a scientific collector’s permit so he could have the fish
mounted. The fish is also memorialized at the Dodgeville Hospital
ER, where a photo of the tiger muskellunge with a sign under it that
says “man eating fish” hangs in the waiting room.
In addition to this record, there are several documented accounts of
large northern pike, muskellunge or tiger muskellunge biting humans
in the United States and Canada. Such attacks fit a profile: the fish usually bite appendages dangling in the water and rarely strike swimmers.
I have noticed that in Silver Lake, Spokane County, Washington tiger
muskellunge prefer to hunt around docks. Still and all, skinny dipping
in tiger muskellunge or northern pike waters should be avoided.

Behavior and Ecology
Crossman (1962a, 1962b) surveyed the literature on the redfin / grass pickerel. Rand (1988) provided a synopsis of biological
data on northern pike. Crossman (1978) reported on the taxonomy
and distribution of North American esocids.
Redfin pickerel, northern pike, and tiger muskellunge all occupy the vegetated shorelines of slow, meandering rivers, lakes or
ponds. They are usually sedentary and found associated with submergent and emergent macrophytic vegetation such as pond weed
(Potamogeton), milfoil (Myriophyllum), tules, and cattails. They
rarely stray far from protective cover, although adult northern pike
sometimes move into deeper water during the summer. Both northern pike and muskellunge prefer clear water whereas pickerel can
tolerate muddy water. All three species prefer warm water (~25°C).

Redfin Pickerel
Redfin pickerel is tolerant of low dissolved oxygen (0.3–0.5 mg ⁄ L)
and can survive over a wide range of pH (6.0–8.5) (Scott and
Crossman 1973).
Redfin pickerel is found in weedy bays of lakes and sluggish
streams with muddy bottoms that are choked with vegetation. It
prefers warm water 25.6°C (78°F) and has been recorded in water as high as 28.9°C (84°F) (Scott and Crossman 1973). Year class
strength is determined by water level fluctuation that strand many
fry and fingerlings in slough nursery areas (Becker 1983). The
grass pickerel is rare or absent where northern pike are abundant,
suggesting that fierce competition must occur between these species (Trautman 1957).

Northern Pike
The optimal temperature for northern pike was at 21°C (Casselman
1978). They are tolerant of pH and can live at pHs as low as 4.5 or as
high as 9.5 (Scott and Crossman 1973).
Evidence of homing to natal sites by spawning northern pike is
mixed. Miller (1948) identified three northern pike spawning areas
in a small (4.8 km long) Alberta Lake. To determine if fish exhib-
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ited fidelity to a particular spawning site he marked fish at each site.
He then resurveyed each of the sites over the next ten days to see
if the fish remained at the site where they were originally marked
or if they dispersed to other sites. Marked fish from each site were
recovered at multiple sites, indicating that in this small lake each
spawning area did not contain its own discrete population.
In a larger (25.2 km long) Minnesota lake, northern pike
spawned in the mouths of tributaries at opposite ends of the lake
(Miller et al. 2001). Over a four year period Miller et al. marked
4,932 fish near the west tributary. During subsequent spawning
seasons they recaptured 794 near the west tributary compared to
10 near the east tributary. Over the same four year period they
marked 2,580 fish near the east tributary. During the subsequent
spawning seasons they recaptured 11 near the west tributary compared to 219 near the east tributary. Tag recoveries made during
non-spawning seasons indicated that the two groups of fish were
intermixed within the lake. Microsatellite DNA analysis indicated
that there was a significant difference in allele frequency between
the two populations at five gene loci, indicating that there was a
low level of gene flow between the two spawning populations
(Miller et al. 2001). Reproductive isolation would only be expected
if most individuals first spawned at the site of their own birth and
repeatedly returned to that same site during subsequent spawning
migrations. Thus, this study indicated that northern pike exhibit
natal site fidelity in choice of spawning sites.
In a study conducted in Coeur d’Alene Lake, Idaho, 366 northern pike, captured in different areas of the lake and lower Coeur
d’Alene River, were tagged with individually numbered jaw tags
and released at the site of capture. Of the 116 subsequently recaptured within about one week to one year later, only two had moved
from the area where originally tagged (Rich 1992). These two fish
were originally captured the lateral lakes of the Coeur d’Alene
River. One moved upstream 21 km and the other 14 km downstream from their original capture sites. In the same investigation,
21 fish captured in two embayments of Coeur d’Alene Lake were
tracked via radio telemetry for about six months. The fish were
sedentary, remaining in the embayment where they were captured
and released. They preferred shallow, vegetated habitat and spent
93% of their time in that type of habitat even though less than 10%
of the lake’s shoreline was vegetated (Rich 1992).
Biotelemetry investigations in the Pend Oreille River, Pend
Oreille County, Washington in 2005 and 2006 revealed that northern pike were rather sedentary (J. Conner, KNRD, pers. comm.). Most
(21 of 23) remained in or near a slough where they had presumably
spawned and were originally captured. As the sloughs filled with
macrophyte growth during the summer, most fish moved into the
Pend Oreille River, adjacent to the slough. During the winter they
remained in deep water either at or near the mouth of the slough.
In April and May they migrated into the sloughs with high water to
spawn (J. Conner, KNRD, pers. comm.). Most individuals spawned in
the same slough that they had spawned in the previous year.

Despite their propensity for being sedentary, esocids that are
introduced into rivers where they were not indigenous inhabitants
have a strong tendency to be displaced downstream on the order of
hundreds of kilometers. This is especially true in western rivers that
are subjected to strong spring freshets due to snow melt runoff from
mountains. This has happened in the Flathead / Clark Fork / Pend
Oreille Basin in Montana, Idaho, and Washington, where northern
pike stocked illegally in the Flathead River, Montana were gradually displaced down the Clark Fork and Pend Oreille rivers into
Washington and Idaho. Dams block their return path, so gradually
new territory was annexed by northern pike. High discharge in 1997
propelled northern pike downstream into Box Canyon Reservoir of
the Pend Oreille River. In 2006, young-of-the-year northern pike
were observed in the Pend Oreille River, Washington, indicating that
successful natural reproduction was occurring and a self sustaining
population became established (J. Conner, KNRD, pers. comm.).
Displacement of introduced northern pike from the Yampa River,
Colorado downstream into the Green River, Utah has also occurred
(Wick et al. 1982; Lanigan and Tyus 1989). Introduction of northern
pike and other non-indigenous fish is thought to have been one factor
that contributed to the decline and eventual listing of several native
minnows and suckers in the Colorado River Basin as endangered. I
predict that northern pike will eventually spread by peristaltic movements during periods of high flows out of the Pend Oreille and down
the Columbia River. This will most likely occur by displacement of
young-of-the-year fish, which are flushed downstream until they
find a suitable run-of-the-river reservoir with backwater habitats in
which they can become established. In 2005, Spokane Tribe Fisheries
Biologist captured the first northern pike in Lake Roosevelt near
Hunters, Washington (Scofield et al. 2007). In 2010, an angler harvested a northern pike in Lake Roosevelt near Kettle Falls, Washington.

Tiger Muskellunge
Biotelemetry investigations in Mayfield Lake, Lewis County,
Washington revealed that tiger muskellunge were rather sedentary
within established home ranges (Tipping 1995, 1999, 2000). All but
one of 16 fish remained continuously in the vicinity where they were
captured and released for periods up to two years following initial
tagging. In winter and spring, they moved offshore into water 6–15
meters deep. In summer and fall, the fish were usually located on
weed beds in shallow water 2–3 meters deep adjacent to their winter
area.
WDFW has recently completed a radio tracking study of tiger
muskellunge in Newman Lake, Spokane County (Osborne et al.
2012). The fish were tracked biweekly over 29 months and at hourly
intervals for periods of 48 hours. These fish were mostly sedentary,
remaining within a specified home territory. Occasionally however
fish would take excursions out of their home territory, similar to a
walk-about by Australian aborigines. During these excursions they
usually travelled from one side of the lake to the other within about
one-half hour. Walkabouts typically lasted for 2–3 days.
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KEY TO FAMILY ESOCIDAE (PIKES)
Generalized Family Characters
(Confirm these characters before keying to species.)
1.

Long, torpedo shaped body with one soft-rayed
dorsal fin.

2.

Dorsal and anal fins far back on body near caudal peduncle, situated opposite each other and about equal
in size (like stabilizing fins of a torpedo).

3.

Snout, long and dorso-ventrally flattened, like a
duck’s bill. Lower jaw slightly longer than snout.

4.

Pectoral and pelvic fin insertion on ventral belly.
Pectoral fin origin under opercular flap. Pelvic fins
in abdominal position, well separated from pectoral
fins.

5.

Caudal fin distinctly forked.

6.

Caudal peduncle narrow.

Dichotomous Key to Species of Esocidae of Eastern Washington

GENUS

COUPLET

1
A. Vertical black bar below eye absent. Opercula not fully
scaled. Submandibular pores 10 or more, at least 5 on each
side of lower jaw.
B. Vertical black bar below eye present. Opercula and cheek
both fully scaled. Submandibular pores 8 or fewer, usually 4
on each side of lower jaw.

GO TO 2

REDFIN PICKEREL Esox americanus, PAGE 897

Vertical bar
below eye

2
A. Oblong (bean-shaped) white spots on dark background
(adults). Cheeks fully scaled. Scales confined to upper part
of operculum. Submandibular pores 10-11, usually 5 on each
side of lower jaw.

lower cheek
scaled

lower opercula
scaled

NORTHERN PIKE Esox lucius, PAGE 903

Northern Pike Photograph courtesy Luc Viatour,
www.Lucnix.be. CC BY-SA 3.0.

B. Oblong white spots on dark ground absent. Instead have
alternating, wavy, dark and light bands, slanting forward,
from back to below lateral line. Scales confined to upper
parts of both cheeks and operculum. Submandibular pores
10-13, usually 6 on each side of lower jaw.

lower cheek
scaled

TIGER MUSKELLUNGE E. lucius x E. Masquinongy, PAGE 907

lower cheek
not scaled
896

lower
opercula
not scaled
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lower
opercula
not scaled
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REDFIN PICKEREL
Esox americanus Gmelin 1788
Primary Identification

Confirming Characters

1.

Body torpedo-shaped with dorsal and anal fins situated
far back near caudal peduncle.

1.

2.

Snout long and shaped like a duck’s bill.

Submandibular pores 8 or fewer; usually 4 on each side
of jaw. Small and often difficult to see without magnifying lens (Figure 13.2).

3.

Prominent black vertical bar below eye (suborbital bar),
slanted slightly backward from the top.

2.

Branchiostegal rays 10–14 on each side, usually 12, 5 on
ceratohyal and 7 on epihyal (Figure 13.2).

4.

Cheek and opercula both fully scaled, i.e., cheek and
opercula with scales on both dorsal and ventral halves.

3.

Sides with 15–23 wavy, dark oblique bars, slanted forward. Widths of alternating dark and light bands about
equal.

Figure 13.4

Redfin pickerel.

Similar Species

pickerel, “humpbacked” pickerel, ditch pike, piccanau (an Indian
name). Weed (1927: 42–43) lists additional names. In England, the
term pickerel was originally used as a generic term to describe a
young or small fish.

1. Northern pike (page 903) and tiger muskellunge (page
907). Both species have similar body profile and snout
shape, but neither has a suborbital black bar. Also, both
species have 10 or more submandibular pores and scales
are confined to dorsal half of opercula.

Systematic Notes

Etymology
Esox: An old European vernacular name for pike.
americanus: (L.) From America.
vermiculatus: (L.) vermi- = worm, -culatus = a greek combining
term that roughly translates as “pattern,” alluding to the wavy
(vaguely worm-like) alternating dark and light colored bands on
the sides. This name was attached a subspecific epithet until 2004.

Pronunciation
Esox: e-sox (ē-socks)
americanus: ă-měr-i-căn-us

Common Names
Redfin pickerel (AFS name), grass pickerel (AFS name 1948-2004)
grass pike, western pickerel, little pickerel (Schultz and DeLacy
1935 / 1936, Schultz 1936, Groves 1951), mud pickerel, western trout

First described from New York City east of the Appalachian
Mountains as Esox lucius americanus by Gmelin 1788: 1390) and
called redfin pickerel. Later described from the Wabash River near
New Harmony, Indiana as Esox vermiculatus by LeSueur (in Cuvier
and Valenciennes 1846: 333). Color pattern variants were described
as new species under a variety of synonyms, notably Esox lineatus
(LeSueur 1846: 335), Esox umbrosus (Kirtland 1854: 79), and Esox
cypho (Cope 1865: 78).
The species has also been placed under the generic or subgeneric names Lucius, Picorellus and Kenzoa. Lucius was a generic
name used originally by Geoffrey (1767) and later by Rafinesque
(1810) to distinguish the pikes and pickerels of North America
from those of Europe (both references described in Jordan 1917).
Gill (in Goode 1888) and Jordan and Evermann (1896–1900) used
this name as the generic name for pike and pickerel. The name
Lucius vermiculatus was attached to the grass pickerel by many
North American authors, including many reports of the United
States Fish Commission / Bureau of Fisheries between about 1890
and 1917, when the International Commission for Zoological
Nomenclature, in Opinion 58 ruled that the generic name should
revert to Esox (Jordan 1917: 14).

A. T. Scholz

897

Chapter 13

Jordan (1876), based on a recommendation by Rafinesque
(1820: 166), applied the generic name Picorellus to differentiate
the pickerels from the pikes. Upon further consideration, Jordan
withdrew this name (Jordan and Evermann 1896: 625), so it rarely
occurs in the literature.
Jordan and Evermann (1896: 625) subdivided the genus Esox
into three subgenera: (Lucius) – Geoffrey 1767 (northern pike and
amur pike), (Kenzoa) – Jordan and Evermann 1896 (pickerels), and
(Mascalongus) – Jordan, 1878 (muskellunge). Nelson (1972) placed
northern pike, amur pike, and muskellunge into one subgenus,
(Esox) – Linnaeus, 1758, and the three species of North American pickerels into a second subgenus, (Kenzoa) – Jordan and Evermann, 1896.
The remaining issue regarding nomenclature of the redfin
pickerel was its former division into subspecies. Initially, pickerels
collected east and west of the Appalachian Mountains were described as separate species. Although differences between redfin
pickerel along the Atlantic coastal plain and grass pickerel west
of the Appalachians were subtle, taxonomists nevertheless continued to classify them as distinct species, so for many years grass
pickerel were described as Esox vermiculatus and redfin pickerel
were classified as Esox americanus. Weed (1927: 22–23) considered
both to be subspecies of the same species complex. His revision
identified three subspecies of Esox americanus, E.a. americanus
(East Coast), E.a. vermiculatus (Ohio and Mississippi River) and
E.a. umbrosus (Great Lakes). However, most authors continued to
list grass and redfin pickerel as distinct species. The first American
Fisheries Society List of Common and Scientific Names published
in 1948 listed the grass pickerel as Esox vermiculatus (Chute et al.
1948). Legendre (1952: V) again reduced grass pickerel to a subspecies of Esox americanus and united Weed’s E.a. vermiculatus and
E.a. umbrosus under the former name. This revision was adopted
by AFS in its 2nd edition of Common and Scientific Names (Bailey
et al. 1960: 12).
Crossman (1966) examined the morphological variation of the two
subspecies of Esox americanus in museum collections and concluded
that division into two subspecies was warranted. The Appalachian
Mountain range formed a reproductive barrier. Specimens east of
the Appalachian Mountains in New England and Mid-Atlantic States
were all the redfin morph (E. a. americanus) whereas those west of
the Appalachians in the Great Lakes, Mississippi, Ohio and lower
Missouri Rivers were all grass pickerel morph (E. a. vermiculatus).
At the southern base of the Appalachians in Alabama, Georgia and
Florida, the two subspecies were not geographically isolated and intergraded. The ability of the two subspecies to produce fertile hybrids,
in comparison to the unfertile hybrids produced by most crosses of
different species of genus Esox, further convinced Crossman that the
two forms would be best described as subspecies. Crossman’s (1966)
paper provided an excellent history of the nomenclature of this species. The Esox americanus complex is noteworthy because it was formerly one of the few species subdivided into subspecies by AFS.
In the 6th Edition (Nelson et al. 2004) of AFS’s common and
scientific name, the AFS Committee on Names of Fishes decided to
do away with the subspecies designation of the grass pickerel even
though they still recognized the possible validity of the subspecies.
Thus, both the redfin pickerel and grass pickerel are now recognized
as equivalent and described as Esox americanus with no reference to
subspecies and called by the common name redfin pickerel. I have
conformed to the AFS choices for name but feel that Crossman’s
1966 reasoning still supports the validity of subspecies. The subspe898

cies that was introduced to Washington state was the grass pickerel,
Esox americanus vermiculatus.

Scientific Synonyms
Esox lucius americanus original description for eastern variant
Gmelin (1788: 1390).

Esox americanus Gmelin

Bailey (1960: 12, 1970: 16); Robins et al. (1980: 20).

Esox americanus americanus Gmelin, 1788
Robins et al. (1991: 27).

Esox americanus Gmelin, 1789

Nelson et al. (2004: 84); Scholz and McLellan (2009: 123,
2010: 203).

Esox americanus

Groves (1951: 20)~Moses Lake; Maughan and Laumeyer
(1974: 174)~Marshall Creek, Spokane River Basin.

Esox vermiculatus Original description for western variant

LeSueur (1846: 333) (in Cuvier and Valenciennes 1846: 333) .

Esox vermiculatus Lesueur

Goode (1888: 277); Jordan and Evermann (1896: 627); Hubbs
(1926: 52); Jordan, Evermann and Clark (1930: 173); Schultz
and DeLacy (1935 / 1936: 54); Schultz (1936:132); Chapman
(1942: 13)~introduced in Washington; Chute et al. (1948: 11);
Groves (1951: 20)~Moses Lake; Beckman (1953:27).

Esox americanus vermiculatus LeSueur

Weed (1927: 23); Legendre (1952: V); Trautman (1957: 79,207);
Bailey et al. (1960:12); Crossman (1966:3); Bailey et al. (1970:18);
Scott and Crossman (1973:352); Pflieger (1975:89); Wydoski and
Whitney (1979: 70; 2003: 110); Lee et al. (1980: 131); Maughan
et al. (1980: 7) ~Cow Creek (Palouse River Basin); Robins et al.
(1980: 20; 1991: 27); Trautman (1981: 86,245).

Esox americanus vermiculatus LeSueur, 1846
Robins et al. (1991: 27).

Esox lineatus sp. nov.

LeSueur (1846: 308) in Cuvier and Valenciennes 1846: 333.

Esox crassus sp. nov.

Agassiz (1854: 308).

Esox umbrosus sp. nov.
Kirtland (1854: 79).

Esox americanus umbrosus Kirtland
Weed (1927: 23).

Esox cypho sp. nov.
Cope (1865: 78).

Esox cypho Cope

Jordan (1880: 267).

Lucius vermiculatus

Gill 1888 (in Goode 1888: xlvii); Smith (1896: 438); Dymond
(1922: 68).
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Distribution and Stock Status
The natural distribution of redfin pickerel was roughly from
the eastern slopes of the Appalachian Mountains west to the
Mississippi Valley, from the Gulf of Mexico to the Great Lakes
(Crossman 1962, 1966; Lee et al. 1981). Their western limit appeared to be roughly along the 100°W Meridian through eastern
Oklahoma, Kansas, and Nebraska. In their reports upon fishes collected along the various routes of Pacific Railroad Surveys, Girard
(1858) and Suckley (1860) noted that no esocids of any kind were
collected west of this line. Redfin pickerel were not reported in
Montana (Brown 1971; Holton and Johnson 1996), Idaho (Simpson
and Wallace 1982), Washington (Donne 1904), Wyoming (Simon
1946; Baxter and Simon 1970; Baxter and Stone 1995), Oregon
(Bond 1973), Alberta (Paetz and Nelson 1970; Nelson and Paetz
1992; Scott and Crossman 1973) or British Columbia (Carl et al.
1967; Scott and Crossman 1973).
Schultz and DeLacy (1935 / 1936) were the first to report redfin
(called grass) pickerel in eastern Washington at three locations:
in Rock Creek at the outlet of Rock Lake, in Rock Creek about 4
km below the outlet (both sites in Whitman County) and in Cow
Creek, below lower Cow Creek Falls (Adams County). Both Rock
and Cow Creeks are tributaries of the Palouse River. These specimens were placed in the University of Washington Fish Collection
(UW 002410 and UW 020563 listed as Esox vermiculatus). A specimen collected on 27 August 1932 by Schultz and Bowers from the
outlet at Rock Lake, Whitman County, was also placed in the
University of Michigan Museum of Zoology (UMMZ 28696).
Chapman (1942) and Lapman (1947) described the introduction of alien fishes into Washington waters noting that,
“there is no record of the introduction of pickerel. It is
found in the streams of southeastern Washington, chiefly
in the Snake and Walla Walla drainage and in some lakes
near Spokane. It is not abundant…and there is no record
of its occurrence elsewhere in the state.”
Thus, Chapman (1942) extended the range reported by Schultz
and DeLacy (1935 / 1936) to include the Walla Walla River. I was
unable to locate the source of this claim.
Chapman (1942) and Wydoski and Whitney (1979), attributed the presence of redfin pickerel to an undocumented introduction that resulted from misidentification of northern pike, for
which there was a record of introduction by the United States Fish
Commission, i.e., 76 pickerel (Lucius lucius) being stocked in the
Boise River, Idaho in 1892 (Worth 1895). At that time, both the
common name pickerel and the scientific name Lucius lucius were
synonyms for northern pike, Esox lucius. Chapman (1944) and
Wydoski and Whitney (1979) speculated that these “pike” were actually misidentified pickerel, Esox americanus, that had migrated
downstream from Idaho into Washington waters.
Smith (1896) further described the Boise “pike” plant in his
review of the Fish Commission’s attempts to “acclimatize” eastern
fishes in the Pacific states.
“On September 15, 1892, 76 yearling pike (Lucius lucius) sent [from the USFC hatchery] at Quincy, Illinois,
were placed in the Boise River near Boise, Idaho. In the
preceding December a plant of 400 pike was made in Lake
Cuyamaca [near San Diego, California]… These fish were
also yearlings from Quincy.”

Smith (1896) further related that in January 1896 four esocids,
all under 200 mm in total length (two with mature ova), were collected in Lake Cuyamaca by California State Fish Commissioner
Arthur Fletcher, who sent them to David Starr Jordan at Stanford
University for identification. Jordan identified them as redfin
(grass) pickerel, Lucius vermiculatus, which was at that time a
synonym of Esox americanus. Thus, it seems probable that the so
called “pike” from Quincy were, in fact, redfin pickerel; which supports Chapman’s (1942) and Wydoski and Whitney’s (1979) theory
about their origin in eastern Washington.
Wydoski and Whitney (1979) further recognized that redfin
pickerel were probably introduced at some locations in eastern
Washington by “devious means”, i.e., illegal introduction, because they were known to occur above barrier falls that blocked
fish migration. For example, pickerel emigrating downstream into
Washington waters from Idaho could not possibly account for
the occurrence of pickerel in Cow and Rock Creeks because both
tributaries join the Palouse River above an unsurmountable (60 m
high) barrier falls (Palouse Falls) located about 11 km above the
junction of the Palouse and Snake Rivers.
Duff et al. (1978) noted that redfin pickerel had been observed killed during the first Washington Department of Fish
and Wildlife (WDFW) rehabilitation of numerous lakes in eastern Washington, indicating that their distribution was wider than
originally thought. I examined all of the original lake rehabilitation
reports, fish/creel survey and scientific collector’s report records at
the WDFW regional offices in Spokane, Ephrata and Yakima and
discovered that grass pickerel had been extirpated in 11 lakes by
rotenone treatment, none of which had been listed by any previous
author as containing pickerel. Additionally, I collected grass pickerel in electrofishing surveys in various locations in the Spokane,
Palouse and Crab Creek Basins and reviewed reports of recent fish
surveys made by WDFW personnel in eastern Washington. Also, I
searched online databases at the University of Washington, United
States National Museum (Smithsonian), California Academy
of Science, University of Michigan Museum of Zoology, Royal
British Columbia Museum and Albertson College’s Orma J. Smith
Museum of Natural History fish collections for records of pickerel
collected in eastern Washington and north Idaho. I found records
of grass pickerel obtained at 42 locations in eastern Washington.
The locations and documentation are described in detail below
and shown on the distribution map (Figure 13.5).
The oldest record I found was at the Smithsonian Fish Collection
(USNM 00008518), one specimen collected in “Washington” by J. C.
McNair, no date of collection recorded but the Museum’s number indicated that the specimen was collected prior to 1877, before any fish stocking by the U. S. Fish Commission occurred in
the western United States. The record came up when I queried the
National Museum’s online database for fish specimens collected in
Washington State. Thus, it appeared that there might be a record
of natural distribution of grass pickerel in Washington State prior
to any documented introduction. However, because the name of
the collector (J. C. McNair) was unfamiliar to me as having participated in any government sponsored survey of eastern Washington,
I requested the USNM to run a check on Mr. McNair’s field(s) of
operation. Dr. Jeff Williams, curator of fishes at the USNM did
this for me and uncovered the fact that all of McNair’s collections
were along the Eastern Seaboard. By comparing dates, locations
and museum numbers of McNair’s collection, he suggested that
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Distribution of redfin pickerel in eastern Washington.

the “Washington” listed in the USNM record most likely referred to
Washington, Maryland because McNair collected other specimens
in that vicinity with similar USNM numbers. Therefore, I conclude
that this record does not pertain to eastern Washington.
Because esocid fossils have been found in the Columbia Basin,
I still considered the possibility that they may have occurred naturally in Washington. However, because: 1) all of the other records
for grass pickerel are after the period when extensive fish plants
were made; 2) in every case the pickerel were reported to occur
along with introduced centrarchids or percids (there was not a
single instance where pickerel were reported in conjunction with
only native eastern Washington fishes), and 3) pickerel were reported from numerous isolated drainages in eastern Washington,
I believe their distribution is related to numerous undocumented
introductions. Redfin pickerel (in most of the original reports they
were called grass pickerel) have been reported at the following locations (from upstream most site proceeding downstream in each
drainage):
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Columbia River.
Redfin pickerel were reported killed during the first lake rehabilitation
of three small lakes located on the west bank of the Columbia River
near the international border in Stevens County. Pepoon Lake, at the
head of Rattlesnake Creek was treated with toxicants on 19 August,
1946: 16,000 pickerel ranging in length up to 356 mm TL were killed.
Perkins Lake, an isolated seepage lake, Stevens County, was poisoned
on August 30, 1946: 60,000 pickerel ranging up to 356 mm TL were
killed. Ryan Lake, connected to the Columbia River by an unnamed
tributary, Stevens County, was poisoned on 31 August, 1946: 200,000
pickerel ranging up to 381 mm TL were killed. Pickerel were extirpated from all three lakes. None have been reported since.

Columbia Basin Project Area
Redfin pickerel, identified as Esox americanus and called grass pickerel, were collected by WDFW biologist Harry Senn at Park, Blue
and Alkali Lakes (Grant County) on November 13, 1952. These lakes
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are located in lower Grand Coulee below Banks Lake. Fifteen specimens were deposited in the University of Washington Fish collection (UW 008396). No grass pickerel have been collected in any recent survey of these lakes (Jeff Korth, WDFW, Ephrata, pers. comm.).

Crab Creek Basin
An unspecified number of redfin pickerel were collected in upper
Crab Creek upstream from Sylvan Lake near Othello in Lincoln
County. These specimens were collected by Carl Hubbs and
Leonard Schultz in 1926 (Schultz and DeLacy 1935 / 1936) and are
stored at the University of Michigan museum of Zoology (UMMZ
94119). In 2000, 6 grass pickerel ranging from 152–178 mm, were
collected at Brookies Lake, Lake at Stratford Wildlife Area in
Grant County (Jeff Korth, WDFW, Ephrata, Washington 2001, pers.
comm.). I examined these specimens and confirmed the identification. Groves (1951) reported that, “Little pickerel, Esox vermiculatus
were reported” from Moses Lake (Grant County), Washington but
he didn’t actually see any during a cursory survey of the lake in
1950. However, Groves was a local resident of Moses Lake and sufficiently confident about the veracity of the reports to put grass
pickerel on the species list for the lake. Recent surveys by WDFW
at Moses Lake have failed to produce any grass pickerel (Burgess
2000, 2002). Since Moses Lake has never been rehabilitated some
other factor must account for their absence (assuming they were
present to begin with).

Spokane River Basin - Little Spokane Sub-basin
Little Spokane sub-basin. One redfin pickerel, 113 mm TL, was collected in Buck Creek, tributary of Horseshoe Lake on the west branch
Little Spokane River (Pend Oreille County) in October 2000 (Scholz
2001). An unspecified number of redfin pickerel were observed by
WDFW biologist Paul Mongillo while snorkeling at Horseshoe Lake
(Pend Oreille County) in 1993 (Paul Mongillo, WDFW, pers. comm.).
Nine redfin pickerel, 116–369 mm TL, were collected in Horseshoe
Lake during a WDFW survey in September 2004 (McLellan et al.
2005). Divens et al. (2002a) collected 60 redfin pickerel, 85–297 mm,
in Fan Lake (Pend Oreille County), in September 2000. This record
was interesting because no pickerel were reported killed in rotenone
rehabilitation records for Fan Lake (1956, 1975, 1983, and 1989). Thus,
pickerel appear to have recently colonized Fan Lake, possibly by migrating downstream from Horseshoe Lake or upstream from Eloika
Lake, Spokane County, where presence of pickerel is well documented.
Redfin pickerel were occasionally reported in creel surveys conducted
at Eloika Lake between 1938 and 1977. Electrofishing and gillnet surveys
at Eloika Lake conducted by WDFW on 30 August and 1 September,
1978 produced 23 redfin pickerel ranging from 75–279 mm TL (Zook
1978). In May 2000, 16 redfin pickerel, 109–275 mm TL, were collected
at Eloika Lake (Phillips and Divens 2002b). In 2001, 7 redfin pickerel,
80–135 mm TL, were collected at two sites in the West Branch of the
Little Spokane River (Spokane County) between the outlet of Eloika
Lake and the confluence of the West Branch of the Little Spokane
mainstem (McLellan 2002). Six of these were caught above and one
below a barrier falls located in the West Branch about one kilometer
above the mouth. Grass pickerel were collected in the mainstem of
the Little Spokane River, one (113 mm TL) at river kilometer 25 (above
Dartford, Washington) in August 1995 (Hartung and Meier 1995) and
two (200–300 mm TL) at river kilometer 16 in August 1980 (Hartung
and Meier 1980). All of these sites were in Spokane County.

Spokane River Basin – Latah (Hangman) Creek Sub-basin
Redfin pickerel were observed in an oxbow lake at the mouth of the
Marshall Creek (Spokane County) in 1973 (Maughan and Laumeyer,
1974), by me in 1981 (2 specimens) and 1984 (1 specimen), and by U.S.
Bureau of Land Management personnel (6 specimens, 100–160 mm
TL) in 1985 (Todd Thompson, U.S. Bureau of Land Management,
pers. comm.), but Lee (2005) did not detect any there in 2001. Redfin
pickerel occurred in Fish Lake, an isolated seepage lake near Cheney
in Spokane County. Fish Lake lies adjacent to Marshall Creek and
occasionally discharges into it during high runoff. About 1,000 grass
pickerel, ranging from 167–321 mm TL, were killed when the lake
was first rehabilitated on 21 September, 1956. None have been observed since. I collected one grass pickerel at the outlet of Queen
Lucas Lake, an enlargement of Marshall Creek in 1991.

Spokane River Basin – Mainstem
McDonald (1978) noted that redfin pickerel were formerly abundant in Long Lake Reservoir (Spokane and Stevens Counties)
near his resort at Tum Tum, but none were collected in fish surveys conducted at Long Lake in 1980, 1985, 1989, 1992, and 2001
(Fletcher 1981; Pfeiffer 1985; Bennett and Hatch 1991; Smith 1992;
and Osborne et al. 2003). During these surveys a combined total of
15,916 fish, but no grass pickerel, were collected.

Palouse River Basin – Rock Creek sub-basin
Two redfin pickerel, 133–235 mm TL, were collected in Bonnie Lake
(Spokane and Whitman Counties) by me in 1981. Chris Donelly
(WDFW, Spokane, pers. comm.) caught 4–5 redfin pickerel, ranging
from 305–356 mm TL, at Bonnie Lake each year from 1988–1991. In
2001, WDFW surveyed Bonnie Lake and caught 40 grass pickerel, 126–
325 mm TL (Phillips 2006). I caught one redfin pickerel, 47 mm TL in
Rock Creek near the Hole-in-the-Ground Bridge between Bonnie and
Rock Lakes (Whitman County) in July 2002 (Scholz 2003) and 25 redfin pickerel 80–152 mm TL, at the same site in 2005 (Scholz 2006). Two
redfin pickerel were collected in Rock Creek at the inlet of Rock Lake
on 3 August, 1999 (136 mm) and 12 October, 1999 (197 mm) (McLellan
2000, Scholz 2000). I have collected redfin pickerel in Rock Lake on
several occasions: two specimens in 1985 (176-227 mm), 2 in 1988 (227228 mm), and 5 in 1999 (152-195 mm). Redfin pickerel were collected
in Rock Creek near the outlet of Rock Lake (Whitman County) on 27
August, 1933 (Schultz and DeLacy 1935 / 1936). Two specimens were put
in the UW Fish Collection (UW 002410). McLellan (2000) collected
three specimens, 165–240 mm TL long, from the same location on 12
October, 1999. Redfin pickerel were also collected in Rock Creek about
4 km below Rock Lake (Whitman County) near the Sate Highway 23
bridge west of Ewan, Washington. Schultz and DeLacy (1935 / 1936)
collected redfin pickerel, at this location in 1933. McLellan (2000) collected five, 121–215 mm, on 20 June and 26 October, 1999, and Scholz
(2002a) collected 11, 85–179 mm, at the same site on 22 October, 2001.
Porter (2006) collected 26 redfin pickerel, 80–165 mm TL at five locations (RKM 56.5, 26.6, 75.8, 77.0, and 78.5) in the Rock Creek drainage
in 2005 and 2006. I surveyed four sites in Rock Creek on the Bureau of
Land Management’s Escure Ranch in 2000 and one site at the Endicott
West Road bridge near the mouth of Rock Creek in 2002 but did not
collect any pickerel. The sites were all below RKM 50. Maughan et al.
1980 had previously surveyed one of the sites on the Escure Ranch
(below Towell Falls) in 1978 and did not collect any pickerel.
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Palouse River Basin – Cow Creek sub-basin
Scholz (2002b) collected one redfin pickerel (113 mm) in Hog
Canyon Creek upstream from Hog Lake (Spokane County) on
17 August, 2002. Grass pickerel were reported killed in a winter
kill event at Hog Lake (Spokane County) during the winter of
1948 / 1949. On 21–27 July, 1958, WDFW rehabilitated Hog Lake and
Fishtrap Lake (Lincoln County) and eradicated 10,000 pickerel in
the two lakes. None have been reported in subsequent rehabilitations in either lake. One pickerel was collected in Negro Creek
within the city limits of Sprague, Washington (Lincoln County) in
1999 (Taylor 2000).
Several collections of redfin pickerel were made in Sprague Lake
(Lincoln and Adams Counties) before and after a lake rehabilitation
project conducted in October of 1985 (Duff et al. 1981; Fletcher 1982;
Willms et al. 1989; Whalen 1989; Willms 1989; Taylor 2000). None
were reported for several years following the rehabilitation but their
abundance has increased since 1992 (Taylor 2000). In 1998 and 1999,
8 pickerel ranging from 133–276 mm TL were collected (Jackson
2000; Taylor 2000). Jeff Korth (WDFW, Ephrata, pers. comm.) rehabilitated Cow Creek between the outlet of Sprague Lake and the outlet of Finnell Lake in 1990. This segment included the reach of Cow
Creek between Sprague and Hallin Lake, Lugenbeel Springs Creek
(which joins Cow Creek above Hallin Lake), Hallin Lake, Cow Lake,
the reach of Cow Creek between Cow and Finnell Lake, and Finnell
Lake (all in Adams County). Redfin (grass) pickerel ranging up to
254 mm were present (abundant) in each of these waters, particularly
in Lugenbeel Creek. (See also Jackson 1992). Maughan et al. (1980)
collected pickerel in Cow Creek below lower Cow Creek Falls near
Benge, Washington (Adams County) in 1969 and again 1976 (number
and length range not reported). Lost Lake is connected to Cow Creek
by a short outlet tributary that joins Cow Creek about 1 km below
lower Cow Creek Falls. In 1946, the lake was rehabilitated and 4000
pickerel, ranging from 76–305 mm TL, were eradicated (Clarke 1947).

Palouse River Basin – Isolated Lakes Between
Rock Creek and Cow Creek
Redfin pickerel were reported in three isolated lakes on a divide between Rock and Cow Creeks. These included Amber, Williams, and
Downs Lakes (all in southwest Spokane County). Amber and Williams
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Lakes were first rehabilitated 16 April, 1952 and 25 October, 1956 respectively, resulting in the eradication of 10,000 and 15,000 pickerel
respectively. None have since been reported in either lake. Down’s
Lake has never been rehabilitated. Grass pickerel were reported in
random creel checks: 5 pickerel in 1937, 155 in 1939, 357 in 1940, 1 in
1950, present (number not specified) in 1955, 95 in 1956, 250 (maximum
TL = 508 mm) in 1958, and 300 (ranging 229–432 mm TL) in 1959. These
numbers represent fish actually observed by creel clerks, not estimates
of annual harvest. Additionally, WDFW collected one pickerel in each
of two gillnet surveys in 1950 and 1978. In electrofishing, gillnet and
trap net surveys conducted in September 1999 and April / May 2001
(Phillips 2006), totals of 80 and 104 pickerel were collected respectively,
ranging from 110–341 mm TL. In a creel survey encompassing the entire
2001 season, only 10 pickerel were harvested by anglers in Downs Lake
with 13,601 hours of effort (Phillips 2006). Scholz (2002a) collected 3
grass pickerel, 168–324 mm, in Down’s Lake on 20 June and 2 July, 2001.

Tucannon and Walla Walla Basins
Two grass pickerel, 70–150 mm, were collected in a salmon
trap located in the Tucannon River near Starbuck, Washington
(Columbia County) in 2000 (Glen Mendel, WDFW, Dayton, pers.
comm.).Three more were collected there in 2005 (Gallinet and
Ross 2005b). Chapman (1942) noted that pickerel were found in
the Walla Walla drainage but did not provide documentation. I
have been unable to locate any historical records documenting
their presence in the Walla Walla Basin and no recent survey has
verified their presence (Michaelis 1972; Jackson 1975; Knecht 1976;
Mendel et al. 1999, 2000, 2001, 2002, 2003, 2004, 2005).

Pend Oreille Basin
A 100 mm TL redfin pickerel was caught by a resident at Davis
Lake, Pend Oreille County, Washington in August 2006. The fish
was positively identified by Jason Conner and Dean Osterman of
the Kalispel Tribe Natural Resource Department (KNRD) based
on eight submandibular pores and the fact that both the cheek and
operculum were fully scaled. Redfin pickerel were also reported in
Davis Slough, tributary of the Pend Oreille River in 2008 and 2009
(J. Conner, KNRD, pers. comm.). They sent specimens that they captured in Davis Slough to me. I confirmed them as redfin pickerel.
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NORTHERN PIKE
Esox lucius Linnaeus, 1758
Primary Identification

Confirming Characters

1.

Body torpedo-shaped with dorsal and anal fins situated
far back near caudal peduncle.

1.

2.

Snout long and shaped like a duck’s bill.

Branchiostegal rays 13–16, usually 15, with 7 on ceratohyal and 8 on epihyal. Epihyal with maximum of 8 rays
(Figure 13.2).

3.

Cheeks fully scaled. Opercula with scales only on upper half.

2.

Submandibular pores 10–11, almost always 10, usually 5
on each side, large and conspicuous (Figure 13.2).

4.

Coloration: 7–9 rows of milky white to yellow oval or
bean-shaped spots on dark background (resembles chain
link fence or chain mail worn by medieval knights).

3.

Horizontal dark bar running through eye.

Figure 13.6

Adult northern pike. Inset: The color pattern of juvenile northern pike more closely resembles tiger muskellunge than
that of adult northern pike (see photo of tiger muskellunge page 907). The lighter colored vertical bands between the
dark bands gradually break up to form the white spots in adult northern pike.

Similar Species
1.

2.

Redfin pickerel (page 897): Redfin pickerel have a suborbital dark bar that northern pike lack. Redfin pickerel
have fewer submandibular pores (8) than northern pike
(10–11) and fewer branchiostegal rays (10–14, usually 12)
than northern pike (13–16, usually 15).
Tiger muskellunge (page 907): Tiger muskellunge do
not have light spots on a dark background. Instead they
have alternating light and dark bands that resemble
tiger stripes. Tiger muskellunge have more submandibular pores (10–13, usually 12 or 13) than northern
pike (10–11 usually 10) and more branchiostegal rays
(12–16) than northern pike (13–16).Tiger muskellunge
always have 9 branchiostegal rays arising on the epihyal
in contrast to the maximum of 8 in northern pike.

Etymology

Pronunciation
Esox: E-sox (ē-socks)
lucius: lu-ci-us (lū-si-us)

Common Name(s)
Northern pike (AFS name), pike, common pike, great pike, great
northern pike, northern lake pike, Great Lakes pike, pickerel, great
northern pickerel, jackfish, western jackfish. (The latter two names
were commonly used in Canadian prairie provinces and fish markets
in Chicago.) In Europe, the common name “pike” was used either
because the body with its elongated snout was shaped like a spear
or because it moved through the water with the swiftness of a spear
(Goode 1888: 278–279). In Britain, it was called a jack from jaculum
(a Latin word that means “to throw”, and from which the word javelin was derived) (Goode 1888: 278–279). Northern pike are nicknamed “hammer handles” in Montana when they become stunted
after depleting their prey base (McMahon and Bennett 1996).

Esox: An old European vernacular name for pike.

Systematic Notes

lucius: Latin vernacular name for pike, from Lucifer ‘the devil.’

The northern pike was first named by Linnaeus (1758: 313) from
specimens caught in Europe. Most North American taxonoA. T. Scholz
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mists thought that North American pike were distinct from the
European pike, which resulted in a number of synonyms (i.e., E.
estor, E. boreus and E. lucioides).
Difficulty in separating northern pike, muskellunge and grass
pickerel by color pattern, and overlap in the usage of common
names to describe these species complicated the problem of identifying synonyms. It is nearly impossible to determine from early
writings which species was being discussed.
For a time northern pike were placed in the genus Lucius and
called Lucius lucius. See systematic notes under redfin pickerel for
a detailed discussion of this matter.
The tiger muskellunge is an F₁ hybrid of a northern pike and
muskellunge parents.

Scientific Synonyms
Esox lucius, original description
Linnaeus (1758: 313).

Esox lucius Linnaeus

Richardson (1836: 124); Günther (1866: 266); Jordan (1880: 226);
Jordan and Gilbert (1883: 353); Evermann and Goldsborough
(1907: 105–106); Hubbs (1926: 23); Hankinson (1929: 452); Dymond
(1936: 69) northern British Columbia; Schultz (1941: 34) ~Glacier
National Park, Montana; Dufresne (1946: 250); Troutman
(1957: 80,212); Symington (1959: 7); Bailey and Allum (1962: 23);
Bailey et al. (1970: 18); Baxter and Simon (1970:46); McPhail and
Lindsey (1970: 207); Scott and Crossman (1973: 356); Morrow
(1974: 59); Pflieger (1975: 90); Lee et al. (1980: 133); Morrow
(1980: 165); Robins et al. (1980: 20); Troutman (1981: 86,250);
Simpson and Wallace (1982: 20); Sublette et al. (1990: 76); Baxter
and Stone (1995: 152); Wydoski and Whitney (2003: 111).

Esox lucius

Churchill and Over (1933: 61–62); Chapman (1942: 13); Brown
(1971: 339); Holton and Johnson (1996: 20).

Esox lucius Linnaeus, 1758

Robins et al. (1991: 27); Mecklenburg et al. (2002: 144); Nelson
et al. (2004: 84); Scholz and McLellan (2009: 125, 2010: 205).

Esox estor sp. nov.

LeSueur (1818b: 413).

Esox estor LeSueur

Günther (1866: 226); Jordan, Evermann and Clark (1930: 173).

Esox boreus sp. nov.
Agassiz 1850: 317

Lucius lucius (Linnaeus)

Gill (in Goode 1888: xlvii); Eigenmann (1895: 116); Jordan and
Evermann (1896–1900: 628); Smith (1896: 436); Whitehouse
(1919: 53).

Esox lucoides sp. nov.

Agassiz and Girard 1850 (In Herbert 1850: 154).

Distribution and Stock Status
Northern pike have a holarctic (circumpolar) distribution
(McPhail and Lindsey 1970; Scott and Crossman 1973; Lee et al.
1980; Mecklenburg et al. 2002). The natural distribution of north904

ern pike in North America was north of 40°N latitude to Hudson’s
Bay, east of the Continental Divide. In northern British Columbia,
the Yukon and Alaska, they also occurred in Pacific and Arctic
drainages. Because they hit lures “like a Mack truck,” they are the
popular gamefish. This popularity has lead to widespread illegal
introductions throughout the United States. Fuller et al. (1999)
noted that northern pike were originally distributed in portions
of 23 states, whereas today they occur in 44 states. McMahon and
Bennett (1996) provided a table of western reservoirs where northern pike were introduced and the method of introduction for each
one. Introductions into regions containing assemblages of indigenous salmonids are particularly worrisome to fish management
agencies because northern pike have a distinct preference for soft
bodied fishes such as salmon and trout over spiny rayed fishes. As a
result, they have potential to cause great harm to native salmonids.
Northern pike were native to Montana in the Missouri River
Basin, east of the Continental Divide (Brown 1971). Their presence
west of the Continental Divide resulted from unauthorized introductions prior to 1971 (Brown 1971). By the mid-1970s, they established a stronghold in Lone Pine Reservoir (the site of their original
introduction in Montana west of the Divide in 1953) on the Flathead
River below Flathead Lake and began to spread downstream in the
Flathead and Clark Fork Rivers towards Pend Oreille Lake, Idaho
(Holton and Johnson 1996). Holton and Johnson (1996) noted,
“Its unauthorized introduction… has destroyed several
native trout populations; as this species moves down the
Columbia River drainage it poses a significant threat to
native fish populations.”
In Montana, northern pike introduced into small lakes commonly depleted their prey and became stunted (McMahon and
Bennett 1996).
In Idaho, northern pike were discovered in 1974 at two locations (Horner 1998:171). One was collected by IDFG in the Clark
Fork River below Cabinet Gorge Dam near the Idaho / Montana
border, the other from Cave Lake, one of the lateral lakes connected to the Coeur d’Alene River (Spokane River Basin). The Cave
Lake population was the result of an illegal introduction when 12
fish were hauled over from Lone Pine Reservoir, Montana in 1972
(Horner 1998:171). By the mid-1980s northern pike had colonized
all of the lateral lakes of the Coeur d’Alene River, expanded to occupy all of the bays in Lake Coeur d’Alene, and were being caught
in the Spokane River, Washington. Northern pike also began to
appear in other lakes in the Coeur d’Alene area, such as Fernan,
Hauser, Hayden, and lower Twin Lakes, all the result of illegal
introductions.
Rich (1992) estimated the population of northern pike in
Cougar Bay on the northwest corner of Coeur d’Alene Lake in
1990 as ranging from 380-994 fish. Exploitation by anglers was
about 30-50% (Rich 1992). From March to mid-April 1991, four
Idaho state record northern pike were caught in Coeur d’Alene
Lake at Cougar Bay. This prompted IDFG to conduct a creel survey between 23 March and 14 April, 1991. During this period, it
was estimated (± 95% confidence limits) that anglers spent 14,685
(± 2,683) hours to catch 832 (± 546) and harvest 672 (± 349) northern pike in Cougar Bay (Nelson et al. 1996). Angler caught pike
averaged 591 mm TL (range 356–818 mm TL). This information
indicates how explosively northern pike populations can increase
after introduction.
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Figure 13.7

Distribution of northern pike in eastern Washington.

In Washington, northern pike have been reported in the
Spokane River above Upriver Dam, at the Division Street Bridge
in Spokane, in Long Lake, and in the Little Spokane River near the
U. S. Hwy 395 bridge north of Spokane (Spokane County), Eloika
Lake (Spokane County), Fan Lake (Pend Oreille County), Box
Canyon Reservoir of the Pend Oreille River (Pend Oreille County),
Pierre Lake (Stevens County), in Banks and Moses Lakes (Grant
County).
The first northern pike documented in Washington was recorded during creel surveys in Banks Lake in 1960 (Spence 1965).
Only one individual was observed and none were recorded during
fish surveys conducted in 1976 (Stober et al. 1977) and 2001–2002
(Polacek 2003; Woller et al. 2004). Another illegal plant was made
in Banks Lake in 1971 and 1972 (Duff 1972). Their presence was
confirmed by WDFW but none were recorded in angler catches
(Duff 1972).
The northern pike in the Spokane and Little Spokane rivers
were thought to have drifted downstream from Idaho’s Coeur

d’Alene Lake. Cougar Bay is located near the lakes outlet, which is
the origin of the Spokane River. The first verified record of northern pike collected in the Spokane River, Washington (914 mm, 6 kg
at 8 years old) was caught by an angler in Long Lake near Willow
Bay Resort on 19 August, 1979. Since then a few northern pike have
been caught each year by anglers fishing in Long Lake (e.g., see
reference to state records in life history section). However, they
have not become established in Long Lake like they did in Coeur
d’Alene Lake. In 2001, WDFW conducted a major survey on Long
Lake that included 17 hours of electrofishing effort, 56 gillnet sets,
and 52 fyke net sets and collected only one northern pike in a total
of 5,791 fish sampled (Osborne et al. 2003). Annual drawdowns of
Long Lake that interfere with the reproduction of northern pike
may preclude their establishment in the reservoir.
Northern pike have also been collected or observed in the
Spokane River at various points between the Coeur d’Alene Lake
outlet and Long Lake, most notably one at the Division Street
bridge in Spokane, Washington in 1996 that was observed to eat a
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duck (WDFW, file data). A northern pike was also collected in the
Spokane River between Monroe Street and Upriver dams (Johnson
1993). Another was collected in Nine Mile Reservoir (Smith and
Johnson 1992).
Illegal introduction of northern pike has apparently occurred
in Washington. In an article published by the Spokesman Review
(Spokane) in 1980, columnist Fenton Roskelly reported that the
northern pike had been surreptitiously planted into several lakes
in the Spokane area. However, between 1980 and 2003 none were
reported caught from any of the Spokane area lakes by anglers and
none were observed during fish surveys conducted by WDFW.
Sixteen adult northern pike were planted illegally into Eloika Lake
(Spokane County) on 26 December, 1984 (entry in Bob Peck, WDFW
Spokane, field notebook). The license plate number (a Washington
plate) of the perpetrator was recorded by a witness to the event.
Subsequently, northern pike were not collected during a WDFW survey of Eloika Lake in 1999 (Divens et al. 2002a) but a 5 kg specimen was harvested by an angler fishing there in 2000 (John Whalen,
WDFW, Spokane, Washington pers. comm.). In 2002, I identified a
93 mm juvenile collected by an Eastern Washington University student in Fan Lake (Pend Oreille County) as a probable northern pike.
Fan Lake is located just upstream of (and is physically connected to)
Eloika Lake by the West Branch of the Little Spokane River.
In May 2004, 27 northern pike were collected in a sample of
15,525 fish during a WDFW fish survey of the Box Canyon Reservoir,
Pend Oreille River, Washington (Divens and Osborne 2006). One
additional northern pike was collected in Box Canyon Reservoir
about 2 km below Albany Falls in September 2004 (Scholz et al.
2005; Scholz 2005). Northern pike are newcomers to Box Canyon
Reservoir because none were observed in a sample of 95,550 fish
collected from Box Canyon between 1987 and 2003 (Barber et al.
1989, 1990; Ashe et al. 1991; Ashe and Scholz 1992; Bennett and Liter
1992; Skillingstad 1993; Skillingstad et al. 1993; KNRD and WDFW
1996, 1997, 1998; Scholz 1998; Anderson 2000, 2001; Lockwood et
al. 2001; Anderson and Olson 2003; Conner et al. 2003a, 2003b;
Geist et al. 2004). It is probable that the northern pike observed in
2004 were associated with the gradual downstream colonization
of the Flathead / Clark Fork / Pend Oreille System by northern pike
originally established in Montana. It is possible that young-of-theyear juvenile pike were flushed down the river during high flow of
1997, which acted as the founding or colonizing event.
From 2–18 May, 2005, the Kalispel Tribe Natural Resources
Department (KNRD) collected 25 northern pike in sloughs along
the Box Canyon Reach of the Pend Oreille River (J. Conner, KNRD,
Usk, Washington, pers. comm.). Mean (range) in total length
was 744 mm (528–870 mm). Mean (maximum) weight was 3.3 kg
(5.1 kg). A larger northern pike, measuring 1,118 mm TL and weighing 10.3 kg was caught in April 2005. The 25 fish captured in May
2005 were implanted with radio transmitters and tracked to determine movements and habitat utilization in the reservoir. Another
part of this study was to determine if northern pike remained in
Box Canyon Reservoir or passed downstream below Box Canyon
Dam. So far, all these fish have remained in Box Canyon Reservoir.
As of 12 July, 2005, the fish had been relocated a combined total
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of 120 times. Of these, 116 (97%) were found in sloughs and four
(3%) in the main channel of the river (J. Conner, Ibid.). As water
levels rose during the spring freshet in May, northern pike moved
into shallowest portions of the sloughs. When water levels started
to drop and macrophyte growth started to fill in the sloughs, they
moved into deeper water at the mouths of the sloughs. Most fish
remained in the same slough where it was originally tagged, but
two fish traveled back and forth between sloughs located 1–3 km
apart. Two other fish traveled distances of 5.6 and 19.8 km away
from the slough where it was originally captured. Northern pike
seemed to prefer edges of macrophyte beds, so they were located
within vegetation 71% of the time and in adjacent open water 29%
of the time (J. Conner, Ibid.). Northern pike appear to be reproducing successfully in Box Canyon Reservoir. In 2006, young-ofthe-year specimens were captured in a larval light trap set out in
a slough where spawning had been observed (J. Conner, Ibid). A
large number of young-of-the-year fish were also collected in the
Fall of 2006. Also, several year classes of fish were collected, indicating that northern pike have become established in the reservoir.
In 2006, KNRD estimated the population (± 95% CI) northern
pike ≥ 300 mm TL in Box Canyon Reservoir using mark-recapture
techniques (Schnabel estimator) at 665 (595–871) individuals (J.
Connor, KNRD, pers. comm.). A total of 123 pike were collected
in this survey, all in the upper 45 km of Box Canyon Reservoir between Ashenfelter Bay (near Newport, Washington) and Tacoma
Slough (north of Cusick, Washington). In contrast, no captures of
northern pike were made in either the main channel or sloughs in
the lower 45 km of the reservoir, although anglers have reported
occasionally catching northern pike throughout the lower 45 km
segment. This suggested that northern pike were annexing new
territory in lower Box Canyon Reservoir but were too low in abundance to detect, precluding a population estimate for the lower reservoir at that time.
In 2010, KNRD and the Washington Department of Fish and
Wildlife estimated the population (± 95% CI) of adult northern
pike ≥ 350 mm TL in Box Canyon Reservoir between Pioneer
Park (near Newport, Washington) and River Bend (south of Ruby,
Washington) at 5,486 (± 616) individuals (J. Connor, KNRD, pers.
comm.). This distance comprised about 60 km of the 90 km long
reservoir. This population estimate was based on marking 281
northern pike captured by electrofishing and recapturing 37 of
them among a total sample of 741 fish captured by gill nets. Thus,
the population of northern pike in Box Canyon Reservoir appears
to be growing geometrically and has not yet reached the carrying
capacity of the reservoir, which would tend to slow down population growth.
In 2012, KNRD began a removal program using gill nets to
capture unwanted northern pike in Box Canyon Reservoir. This
is being done to control pike populations before they become sufficiently large to expand populations downstream into the Columbia
River. Northern pike have already been detected in Boundary
Reservoir, below Box Canyon Reservoir and in Lake Roosevelt
(Columbia River) near Hunters , Washington, in 2006 (Scofield et
al. 2007), and Kettle Falls, Washington in 2010.
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Family Esocidae: Pikes

TIGER MUSKELLUNGE
Esox lucius Linnaeus, 1758 × Esox masquinongy Mitchell, 1824 (hybrid)
Primary Identification

Confirming Characters

1.

Body torpedo-shaped with dorsal and anal fins situated
far back near caudal peduncle.

1.

2.

Snout long and shaped like a duck’s bill.

Branchiostegal rays 12–18, varies from 3 / 9 to 9 / 9 on
ceratohyal / epihyal. A 6 / 9 or 8 / 9 pattern is most common. Always 9 on epihyal (Figure 13.2).

3.

Sides with alternating wavy light and dark bands,
oblique, slanted forward from top to bottom. Width of
light bands about equal to dark bands.

2.

Submandibular pores 10–13, usually 12–13 very large and
V-shaped in large adults (Figure 13.2).

3.

Pectoral and pelvic fins situated on ventral surface and
separated by a long distance.

4.

Scales absent on about lower half of cheeks and lower
half of operculum.

Figure 13.8
1.

2.

Similar Species

Tiger muskellunge.

Redfin pickerel (page 897): Redfin pickerel have a
suborbital dark bar that tiger muskellunge lack. Redfin
pickerel have fewer submandibular pores (8) than tiger
muskellunge (10–13).

Pronunciation

Northern pike (page 903): Adult northern pike have
rows of light colored spots rather than the tiger stripe
pattern seen in tiger muskellunge (but juvenile northern
pike more closely resembles adult tiger muskellunge
than adult northern pike). Although total branchiostegal
ray counts between pike and muskellunge overlap, tiger
muskellunge always have 9 branchiostegal rays (whereas
northern pike have 8 or fewer) arising on the epihyal.

masquinongy mas-quĭn-on-gy (măs-quĭn-ŏn-gēē)

Esox E-sox (Ē-socks)
lucius Lu-ci-us (Lū-si-us)

Common Name(s) (Muskellunge)
Muskellunge (AFS name), maskinonge, muskalonge, muscalonge.
[Weed (1927:43–45) gives 41 different spellings of this Indian
name]. Muskellunge, spotted muskalonge, barred muskalonge.
Great pike, Great northern pike, longe, lunge, kinonge, wasser
wolf, water wolf. The name tiger muskellunge or tiger muskie was
commonly used in Wisconsin and Minnesota to described the
striped variant of muskellunge but is now reserved exclusively to
describe the hybrid muskellunge × northern pike.

Etymology
See page 903 for etymology of northern pike.
Esox: An old European vernacular name for pike

Common Name(s) (Tiger Muskellunge)

masquinongy: French phonetic spelling of either 1) a Chippewa,
Ojibway, or Cree name given to this fish – either a) a conjunction of
mas- = great, or moshk- = ugly or deformed, and –kenosha = pike, or
b) maskanonja = long snout; or 2) Algonquin name mias- = spotted
and kenuisiw = a pike or pickerel. (Some specimens have a spotted
pattern instead of stripes.). All those in eastern Washington have
stripes. The spotted variant is not present in eastern Washington.

Tiger muskellunge was officially adopted by the AFS as the common name for the hybrid between muskellunge × northern pike
(Robbins et al. 1991) Other common names include: tiger muskie,
tiger musky, and norlunge.

A. T. Scholz
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Esox nobilior sp. nov.

Systematic Notes
Tiger muskellunge are an F₁ hybrid between northern pike (Esox lucius) and muskellunge (Esox masquinongy) parents. Even though esocids constitute a small group, their identification has been problematical because they can alter their color patterns to blend in
with their surroundings. Additionally, juvenile color patterns are
often very different from the adult patterns and hybrids may be
intermediate between the two parent species.
Compounding the problem is the common names for these
fish were often used interchangeably. For example, northern pike
were called pickerel, pickerel were called pike, and both were called
grass pike. Both muskellunge and northern pike were sometimes
called great northern pike and great pike. An excellent memoir on
the scientific and common name problems relating to northern
pike, muskellunge and grass pickerel were given by Weed (1927).
One possible synonym for the muskellunge is a peculiar fish
called Esox salmoneus (Rafinesque 1820: 167). This fish refers to
a muskellunge, northern pike or perhaps a tiger muskellunge.
Rafinesque described the fish as having 12 or more brown and white
bands. This fish was rare and grew to lengths of 1.5 m. It was, “one
of the best fish in the Ohio, its flesh is very delicate and divides easily,
as in salmon, into large plates white as snow. It is called a salmon
pike, white pike, white jack or white pike.” Jordan (1877: 42–43) could
not identify it and considered it a myth. Given Rafinesque’s vivid
description, I doubt that it was a myth.
Rafinesque’s name predates Mitchill’s name, which is the current
scientific name of the muskellunge, by four years and should perhaps
replace it owing to the Rule of Priority. However, Rafinesque did not
preserve his specimen. Instead, he made a drawing which Jordan
(1877) and Jordan and Gilbert (1884) examined. They considered it
to represent a mythical species. The drawing has since disappeared,
so there is no longer any basis for adopting Rafinesque’s name.
For discussion of the generic and subgeneric taxonomy of esocids
refer to the systematic notes on grass pickerel (page 897). For a discussion about the taxonomy of northern pike refer to the systematic
notes on (and scientific synonyms for) northern pike (page 903).
The muskellunge was first described by Mitchell (1824: 297)
from a specimen collected in Lake Erie. It was subsequently described under a variety of synonyms (see list below). Godfrey
(1945:36) described Esox amentus, “a new species of muskellunge”
with distinct vertical bars and short, stubby body. From his description and figure of a mounted specimen, I believe this to probably be a tiger muskellunge.
Godfrey published his name in an outdoor magazine and
Bishop (1946) brought it to the attention of the scientific community. Scott and Crossman (1973) noted that Godfrey’s fish was
taken from a lake in the Sauk Lookout region of Western Ontario.
A study was subsequently undertaken by Cameron (1948), who
documented the hybrid from the Sauk Lookout locality.

Scientific Synonyms (Muskellunge)
Esox masquinongy sp. nov.

Mitchell (1824: 297) – from Dekay 1842: 222.

Esox estor sp. nov.

LeSueur (1818b: 413).

Esox estor LeSueur

Richardson (1836: 127).
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Thompson (1850: 163).

Esox nobilis

Kirtland (1854b: 79).

Esox immaculatus Garrod
Weed (1927: 30).

Esox ohioensis Kirtland
Weed (1927: 29).

Esox salmoneus sp. nov.

Rafinesque (1820: 167).

Esox salmoneus Rafinesque

Jordan (1880:268); Jordan and Gilbert (1883: 352)

Esox masquinongy Mitchell

Chute et al. (1948: 15); Bailey et al. (1960: 12); Bailey et al.
(1970: 15); Scott and Crossman (1973: 363); Robins et al.
(1980: 20); Becker (1983: 404).

Esox masquinongy Mitchell, 1824

Robins et al. (1991: 27); Nelson et al. (2004: 84).

Lucius masquinongy (Mitchell)

Jordan and Evermann (1896–1900: 629).

Scientific Synonyms (Tiger Muskellunge)
Esox lucius × Esox masquinongy

Crossman (1928); Crossman and Buss (1965: 1261); Crossman
and Casselman (1969); Casselman and Crossman (1986);
Casselman et al. (1986); Robins et al. (1991: 27); Baxter and
Stone (1995: 154); Holton and Johnson (1996: 20); Wydoski and
Whitney (2003: 113).

Esox lucius (Linnaeus, 1785) × Esox masquinongy (Mitchell, 1824)
Scholz and McLellan (2009: 127, 2010: 207).

Esox amentus sp. nov.
Godfrey (1945:36).

Distribution
In North America, northern pike were widely distributed across
the northern United States (north of the Ohio River Valley) and
all of Canada east of the Rocky Mountains. They also occurred in
northeastern British Columbia, and all of the Yukon and Alaska.
Muskellunge occurred over a much narrower range centered around
the Ohio River and Great Lakes. Natural hybrids (tiger muskellunge)
were reported wherever the two species occurred in sympatry.
Because the hybrid grows fast and has a voracious appetite many
state fisheries management agencies began programs to artificially
produce sterile tiger muskellunge which are used for the dual purpose of controlling rough fish populations and establishing trophy
sport fisheries. In Washington, the Fish and Wildlife Department
began a program of tiger muskellunge introduction as an alternative to lake rehabilitation to control populations of unwanted fish in
some lakes where poisoning with rotenone had become unpopular
with the public, e.g., Silver Lake (Spokane County).
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Distribution of tiger muskellunge in eastern Washington.

Tiger muskellunge were not reported as occurring in eastern
Washington (Wydoski and Whitney 1979) or Idaho (Simpson
and Wallace 1982) but they have been introduced into both states
since the dates of those publications. Tiger muskellunge have
been introduced in six lakes in eastern Washington: Newman
and Silver Lakes (Spokane County), Curlew Lake (Ferry County),
and Evergreen, Moses and Red Rock Lakes (Grant County). In
western Washington, tiger muskellunge were introduced in Lake
Merwin (Cowlitz and Clark Counties), Mayfield Reservoir (Lewis
County), Lake Tapps (Pierce County), Green Lake (King County)
and Fazon Lake (Whatcom County). Table 13.3 provides a record of
tiger muskies planted in eastern Washington from 1996 (when introduction commenced) to 2012. Some tiger muskellunge escaped
past a water control structure at the outlet of Red Rocks Lake into
the Columbia River. At least one of these fish was harvested by an
angler fishing in the Hanford Reach of the Columbia River below
Priest Rapids Dam. Because escapees could potentially negatively
impact salmonids, WDFW immediately stopped stocking tiger muskellunge into Red Rock Lake after 1999.

WDFW collected 11 tiger muskellunge, 458–889 mm TL, in
Newman Lake in 2000 (Osborne et al. 2004). In October 2000,
two tiger muskellunge, measuring 730 mm TL and 905 mm TL,
were captured in Newman Lake (Scholz 2001). On July 12, 2001
two tiger muskellunge, measuring 785 and 854 mm were captured
in Newman Lake (Scholz 2002a). WDFW collected 328 tiger muskellunge in Curlew Lake between 2001 and 2005, ranging from
199–1,164 mm (8–46 inches) TL and 51–12,601 g (0.1–25.2 lbs) in
weight (Baker and Bolding 2006, B. Baker, WDFW, Colville, WA
pers. comm.). WDFW collected 249 tiger muskellunge in Silver Lake
between 2002–2005 ranging from 360–930 mm TL (12–37 inches)
and 117–5,250 g (0.3–11.6 lbs) in weight (Baker and Bolding 2006,
B. Baker, Ibid, pers. comm.).
The Idaho Department of Fish and Game (IDFG) stocked tiger
muskellunge in the Spokane River drainage, in the St. Joe River near
St. Maries, Idaho (Shoshone County): 850 in 1989, 924 in 1990 and
350 in 1991, but has since discontinued plants. No catches of tiger
muskellunge from those plants by anglers were reported and none
were collected in fish surveys conducted by IDFG or Coeur d’Alene
Tribe (Fredericks et al. 2000; Ned Horner IDFG, Coeur d’Alene,
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Table 13.3

Records of tiger muskellunge stocked in eastern Washington lakes and reservoirs, 1992–2006.
Curlew Lake

Evergreen
Reservoir

Moses Lake

Newman Lake

Red Rock lakes

Silver Lake

Year

(Ferry County)

(Grant County)

(Grant County)

(Spokane County)

(Grant County)

(Spokane County)

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

0
0
0
0
0
0
400
100
350
0
336
298
365
600

0
0
0
0
0
1,660
550
400
450
0
300
0
0
200

0
0
0
0
0
0
0
0
20
0
0
0
0
0

679
0
2,366
1,955
0
999
500
400
644
0
500
0
350
700

0
0
0
0
0
1,644
0
400
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
1,000
231
200
400

2006
2007
2008
2009
2010
2011
2012
Total

400
150
0
450
400
400
400
4,649

202
100
0
200
250
300
250
4,862

0
0
0
0
0
0
0
20

700
400
0
700
700
700
600
12,893

0
0
0
0
0
0
0
2,044

300
250
0
350
300
350
350
3,731

Idaho, pers. comm.; Ron Peters, Coeur d’Alene Tribe, Plummer, ID,
pers. comm.). Tiger muskellunge were also stocked in Hauser Lake
(Kootenai County): 1,650 in 1989, 1,650 in 1990, 550 in 1991, 0 in
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1992, 600 in 1993, 0 in 1994–1996 and 500 in 1997. Hauser Lake,
about 40 km northwest of Coeur d’Alene, Idaho, is isolated from
any major drainage. The lake produces trophy tiger muskellunge.
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